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oryzae, Aspergillus s p . , T r i c h o d e r m a sp., S a c c h a r o m y c e s cerevistae, Kloyv 
erooyces sp., Hansenula sp., Picbia sp., Bacillas sobtilis, B.amylolique 
faciens. Bacillus sp., Streptomyces sp..^;^t^E. coli. 

}^T<D^m^:fy^:^ h^m\Z^^\^^mm^nrcmM.mmx$>^lhe National C 
ollections of Industrial and Marine Bacteria Linited (NCIMB) « 23 St. Ma 
char D rive r Abe r d'e e n;^ Scotland, United K i n gd o m . A"B 2 IR Y fc 1 9 9 4 ^6^ ZQB^Z 

^ ^ L : 

7s ^ HpGLI^^E.coliCNCIMB 40652)-[##DH5a-pGLl] ; ^ U 
y ^ 7. ^ H pGL2« W E. col i (NCIMB 4 0 6 5 3 ) - [ # % D H 5 a - p G L 2 ] • 

&i.To:)^m\t'/^^7. h^m^Z^\^^mW8.-^tlftm^mmX^^T\ie culture Co 
Ilection of Algae and P r o t o z o a ( C C A P ) , Dunstaffnage Marine Laboratory PO 
Box 3, Oban, Argyll, Scotland, United Kingdom, PA34 4AD(C 1994^10^115 

\zm^oWimf)^^nft. 

M ^ ^ Ife G r ac i I a r i 0 p s i s I e ma n e i f 0 rn i s (CCA? 1 3 7 3 / 1 ) -[##GLQ-1 (Qingd 
a 0 ) ] • 

c (D ^ o \z . ^%m<Dmm\zB^Li^^mmmm\t. ^teii^NciMB 40652^)S:« 

oit^b#§GLp^ : :fej:rx^tei^ccAP \zu/[<Dnmx$>^mm^^mmti^^ 
V n ^ (^im m ^ r ^ o 

<D ^ ':f ^ ^ 7. h^m^Z'i^t^^mW&^nft'mi^mmx^^lhe National C 

ollections of Industrial and Marine Bacteria Limited (NCIMB) , 23 St. Ma 
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char Drive. Aberdeen. Scotland, United Kingdom. AB2 1RY(C 1994^10^3 5 
(3 ^ fe b : 

HpMC^WE.coli(NCIMB 40687)-[#5^DH5a-pMC] ; 
:f 7. ^ FpMVl^;tE.coli(NCIMB 40688) - [##DH5a-pMVl] ; 

H PMV2^ ^ E. CO I i (NCIMB 4 0 6 8 9 ) - [# 5^ DH 5 a - p M V 2 ] • 
>^^X^HpMC«, Morchella costatad^e»f^ii$n:/^yyA^<:/^'J — 
mm ^ tl tz A. \ kbc^7^^;<>hS:-^W-r^pBiuescript 11 KSr^^. <D y 

^ :^ ^ KpMVl«, Morchella vulgaris;^^e»f^^$n/t^r'yA^-ry^U-di 
^ :p gt $ n 2. 45 kb© :7 ^ ^ > > h ^ :^ -r S pBluescr ipt 11 K S 1? * S • COD 
:7^^^>hfia-1.4-iJ/;U;^7>UT--bfS:3 - HT^Me^c^S'^SSg^gr^^-T 

:/ ^ X ^ H MV2«-r Morchel la-vnlg^ 6 ^ $ tl tt: ¥ J A ^ -f ^ ^ U — jJv 

e»¥lSl^n;fe3.i kb<z):7^y^>h^'^=g'"rsppuci9-eafes. co^^i^^vh 

£^T<0#|gtC:fetr^T, MCtd; Morchella costata^^b, MV^l Morchella vnlgari 

^ -r • 

BTRLfc^-^tC, Morchella vulgaris*5(50DGL3 — HgB^Jti,2O(0:7^^X^ 
HtC^W^tl^. iai5^##{c:-rSi:, pMVni 454{a[;^>^^2902{i^-Z?(D^iJ7U:t 
^H&-&W-r§;^bT, pMV2tt2897^;d^6 (Cin^^t?) TSlO>^^U;t^H 
^^WT^, 012i3J:t;Jl3€:##{C'r^<h, n-HSB^J^J^^f-S^ta^fc:, pMV2 
^$iJ^P^EcoRI43ctt/BaniHl-e?^>fbU> ;^{ca6<J07'7i/;<> h^r^iJISBP^EcoR 
I cfc tJ^ BanHI "C t8 L pMVMC # A L f# ^ • 

CCD<i;'9fC. :^%§g(D;i5a(Ci8F^bl>mfilijtfi, ^tt^^NCIMB 40687^;/5:tt 
^f£#jNCIMB 40688;fe<:fc(yt^S€#?NClMB 40689O^|ftT^-&7'^>^a H(C#^E"r^ 
GLZi - HIB^JO^^tCcfc O^ftL^^GL^^^^-^-r-S. 

li4TcDli*$^H*;/i::/y^:;^ h^j^{::ti!^^^|g$n^^i€«KP9T*^The Cultur 
e Collection of Algae and P r o t o z o a ( C C A P ) « Dunstaffnage Marine Laboratory 
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PO Box 3. Oban, Argyll, Scotland, United KingdoiD. PA3 4 4 A D (C 1 9 9 4 ^ 1 0 ^ 1 

^li^^Gracilariopsis lemaneiformis (CCA? 1373/2) — [GLSC-l(Californi 
a) ] • 

C <D ^ O . :^B^(Om&\Ztff-^h\^^mm^m\t. fFfei^CCAP 1373/2<D^t^ 

1^ ^ ^ m m fj^ ^ ^ % ^ ^ Gim m ^ ^ r ^ . 

<D mm m \z X . mi^t^&.r<om\zmR'r^ : 
m 2 \t . ^ b mm mmmm ^ m-r ; 

m 5 }t , m m m m m m (o m it ^ ^ -r : ~ - 

Y y ^ ^ ^ y ho{ifi^^-r : 

09 fi. mn^^l^mm^^2t,(Dr^^^>V (alignment) ^^"T; 

012 pMVicDy'^x^ Y mm ^ ; 

013 ti, pMV2cD:/^X5H^0^^f: 

014 Morchella costata;&^e>#e)n;^!:yy^DNA(DGLn-H^JiJ;"c£e>CK{c:5' 
43J:c;:3*o#^lilR^^«:^-r : 

015 Morchella vulgaris75^e>t#6n;/^y/ADNAOGLn-HE^J?a:^)y^{C5 
'43J:c;3*#^S!IR^^^^r ; 

016 (1. Morchella costata:B«J:t/Morchella vulgaris^5f^CDGL3'-H^^J;^ 

i^zs\z$^mmmi^<Dit^^^-r ; 
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K:7^^>> h <D ^ m ^ 7^ ; 

^ ^ W M \Z \t . m 1 \t . Gracilariopsis Ieiiianeiformis<D±gP:fe,i;;:^TSP'C(7) 
Mli^^-rCalcoflour White^fe^^-T (108x;fectr^294x) « 

0 2(1, M^^^'^'^Gracilariopsis lemaneiformisOPAS/Aniliablne Black 

^ n -f F 1^ fc S S ( ) • ' - 

04 iJ7U->2yn-:/S:ffiVi;tT>^-fe>X:^m (±^J) d^, ^I^CO^it. 

©Calcoflour WhiteS^^ (T^J) fCJiO^^tl^Ml^tc:, Rl^^tl^cfc-^T^-S 
CiiSr^r (46X43.^tJCi08X) . 

0 5 {7 P-> 2 >^D-:/€ffiV^fe^V^r>^"lr>:;;;g^m75V*^'^acilariopsis 

lemaneiformisF^(DM^Ji{c:^m$ti;tC<h^^-r (294X) « 

0 6«, ^^xaHpGLl<7)Jife0^^-r, dtlfiM^JC^Mfeb/t Gracilariopsis 
lemaneiformisd^ ^f^M Ufe^ / A U — 6^81 bfc3.8kbO 37 ^ 

>S€:'&^-r^pBluescript II KST^^o c:(D:7^^;^;;*>h{io-l,4-^Jf;U;^> 

0 7(1, :/-7XaHpGL2CC>^0S:^-r, CtlJiSS^C^^bfc Gracilariopsis 
lemaneiformis;^^ e> §4 b y / A ^ U -;^»i^#giL;^3.6kb(0 7 ^ 

>h^^^-r^pBluescript II SKT^^o c:<0:7^if>>hHa-1.4-^JU:^;> 

09 SBJiJ#^l (GL!) i:@a3^J##2 (GL2) i<OT^-r;?C>h^^-r- GL 
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«iia-jte^W*^hU^;/^;^ (structure-genetic matrix) €:ffiVi/t (Open gap 
cost:10; Unit gap cost:2) ®9tf3"e, ^^ft^-DCD^^i^^m — "C^^^lt^Tr: 
TfB^f* r:j ;m,^ft-'D<ommf)^mm'C;^:bCh^7r:'rm^\t r.j -t? 

$> ^ o riiif^-c^^j h\^^t>n^r^/m\^^,s,T', D,E: N,Q: R,K; I,L,M,V; f 
,Y,v-e*^o ^flc-e. iM-3&« 845T5yK (-t^^^^-^tt-s?!!;) l ; m m 

(5.51X) ^^E-r^o GLnc#AU;/^=^:Yy:/(Oigcti3"e*0, GL2{C» 

^10 ^iioM (w) ^ ^ \^ tzm ^ (d o^^m^kt^^o ^^i^jia 
it'OSi^7^>:/> (s) ^fe^fc^^^^n-fK (^^) om^fcfiSoc^, 

BlUtC^liT, i^*aS|gC« 4726t?$»0, DNASB^JSiafiSH : 1336A ; 1070C ; 105 

0 15 \Z *5 T nm:m life « 4 5 7 0 -T? 25 0 , D N A IB ^ fiK « : 1 2 5 3 A ; 1 0 7 2 C ; 1 
080G ; 1265T-e*^, ATGigj^n }^>^±^'C^'r. ^ > h U > \Z \t T U ^ ^ 

iai6fc43v^T. zz ^ (D m ^ ^ ti fz m m \t . m ^i^s^) ^ ^ zs}iy (mm m 

l& 1 070) ^^^iBtlfeia^J-e^S. ffiffiL;feJtfeV h U (comparison matri 

x)f^, IHjS — 3t€6*J*7hU*v (structure-genetic matrix)'C$>^(Open gap 

cost: 10; Unit gap cost: 2). la^', Ziz><DmAjrd^^f)^m — '^$>^Zt^^ 
i-SE^« r:j -r^^o -tPOM^/fS^;S^«S^K"t?*S^i:^^-rlE^« r.j 

r^fgij ihVi^Dnsr^ / : A,S,T;D,E;N,Q:R.K:I,L.M.V:F, 

Y.WTf^^o :^#:-e^i. : 1^ - : 920(86. 30X):^f^ : 51(4.78!«)T^^o iMCJCjfA 

#JII(^>iB^JU:^h(c::fel.^T:gB^J#^5H, Morchella costata;^^e!#<&n;^:G 
KOr^ym^m-C^^ ; SE^J#^6«, Morchella vulgaris T&^e^^tl^tGKTD 
T^y^ia^JT^^;@B^J.##7ti, Morchella costata75^^^#^n;tGLcDp?^7 
U:t9']^mm'V$>^ ; m ¥^1 m ^ S \t . Morchella vulgaris T&^^^Gtli/tGLO:??^ 
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46 Ala l3Cys 25 His 18 Met 73 Thr 

50Axg 37GLn 54 11c 43 Phe 23Trp 

56Asn 55GIU 70 Leu 56 Pro 71 Tyr 

75 Asp 89 Gly 71 Lys 63 Sa 78 Val 

W T ^ : 

51 Ala 13 Cys 22 His 17 Met 71 Thr 

50 Arg 40 Gin 57 lie 45 Phe 24 Tip 

62 Asn 58 Glu 74 Leu 62 Pro 69 Tyr 

74 Asp 87 Gly 61 Lys 55 Scr 78 Val 

m ^ ■ ■ - - 

I m^m m m : 

1.1. M^^^Gracilariopsis leflianeiformis;?^^ ^ ^ M V fc U T — -tfO^^i^^B J: 

T^ofco cour-ifti, ^ 2 ^ <D m <D 9nm m X m :k (D m ^ 7^ r:i o ph 

3"Ctt, C <D m m <D ^ ^ ^ :^ J: m \t m V fc . pH5.2"Ctt^tt«^643S 

m V fz . bid^bdOP^ti, COpHT«pH3fClt«UT;6^7a:0^;£T^O, pH 
5.2Tft e n^AF(Oi|XfttlpH3.8-C# 6 nfc AFCDiRa<D75S5-t?^ o /to HOAc:fecfca^N 

cn\t. k¥<D T y ^ m \f ^ n -::) (D mm m {h?r m ^ . mm mm 

\t \ 2^ U yi)<0 fi^ fSi ^ m fz m m \Z ^ ^ % O X fSi . 

1.2. U T~-tfco^i443cfcU^^^'l4tcS:t^-rfUS©j^^o 
Ca)^S^«^ilpH|gHT?ffo;to 25t:TtiAF<Z)^:gg«ii^/<£< tfe 9 0F«i^-eit 
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zor: 5 B 

37t: 2 . 5 B 
40t: 1 B ^ T 
50*C I B 

^ X h V > <D m « , m m f>^ zQ%^ jis a t . af o jr s ^ m rc {zo% , iox^s j: 
t;^ 5 0 X ^ Si «^ b ) . 

1.4. U T--tfo^'f4^b*5J:(yJ:^?gtt>fb 

^iKj&ttm<s<i:j&fi7K'^'"eiSfTb#/:t. k m m m \z Euik^ tomu^ x m m v x 

^ mz \t t /u a !^ m f^ t o m m \^ . ^ * ^ tc ^ d CO u r - 
m m <D {z \t . ^ m ^ :t > ii^^ m X fs. t V c ^ ^ ^ -r . 

)]^^J^^'r^m\^f)^$>^. ^nt$A, c:<Da-l,4-i/;U;^;>Ur--lfcogM<hL 
M.costala:6^€>m[5iU;^l,4-^;i/;^>Ur-'tfO, m U ^ :t U D- ti H(C 
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— X(G3), T )]/ h h ^ :t — iGi) . v;US'>;>5^3t- — X(G5). "7;i^h^4=^-y-:t 
-X(G6), :feJ;2/v;UK'\y3^:t-X(G7)-r^o;^, c:nf>C0:tUrf1f*y:^7UK 
ti7K}C8iDg/iBlOiiST^j|?L/;fco CCDP^r^;/-fe-ftl, 150mIOG2/G3/G4/G5/G 
6/G7(7)SH. I20iLtI(^0.1 M MES P H 6 . 3 *3 <fc 3 0 m I S ®l U ;t ^ ;fir L/ . 

SlBlg#fi£fi30t:-C605}'rfl^>4^a.^-hb/!:. ^(C, SfS^a^relit^UTfi? 

?iiS^«l$ii*XS:^)fBf$1000MlOH,0fCi§^b. 25Ml©li^B^$Dionex HPLCtCD 
-K'rSH&(C0.22MinMillipore:7-i';U3^ — -CiSjaL^to 
1.7. HPLC 
^ ^ ^ Wi 

^ m \t\ GPM- 2 > Zf :fe ^ Z)f PED«^ til ^ ( /T ;U «l m ^: - K (puis e- ampe roB 

etric detection niode)T<se^L/fc) ;6^e»;^SDionex 4500i^nvh^^:7>< — 

B^<:t>3^J^:^^AJiDionex(DCarboPac PA-100(4X 250iBiB)*3J:O^CarboPac PA 

-100:^-H^^A(3X25mii)T$>o:/ho 

^ # ^ 1 : 





0.0 


3.0 


3.1 


26,9 


29.0 


% A 


10 


10 


SO 


50 


10 


%B 


0 


0 


0 


32 


0 


% C 


90 


90 


50 


18 


90 



:^ m 2 : 
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0.0 


30 


% A 


10 


10 


% B 


0 


0 


% C 


90 


90 



, ts. ^ xs \z \ .^-r > \^ ]^ u y )v ^ V — 7. ^ m^t^ ^ ii \^ X m . ^^x(Dit^m 

1. T. M^_L> ^ ^ .. 

h — 7 m Wu <r> tz ^ \z )V h ^ ^) :d ^ V ^} J^^SSl <i:LTf>Jfflb^S<!:V>^ 
C <i: ^ $ n ^ . 

<Jf^<?^fig$n:^7&^o;^:;&^» ^<D^;UN5fij::f-b-»y:*ij K(G3-G7)^ffiffiU;^^ 

:7;Ui57 h - 7. % ntz h o Zi ii ti^ ^ ^ f)^ X ^ ^ o 

M L T S . 
1. 8. AFO ^ 

M.costata^3feCO a ' \ . \ ' ^ )\^ ti > U T-iiti; 7^>:/>^gl^^^i^CDl,5-r 

>}iYuy)v^v-7\zmi^^m-r^\ m n ^ ^ ^ \t :^ ^ 2 (d ^^izx tf^ ^ n tt . 

Ss^Tu/il-f« 500wIor^U'^^5^>(2.0Dig/nil, xKfCi§^), 400;a1<Z>0.1 MM 
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^ - h b> < > ^ =L ^ - 3 > <D ZQ^ ^ fc \t \ 20i^ m \Z 1^ 3 h X ^ ± ^ "tt 

<D V % 2^ ti I^HPLC:^ ^ \Z <D ii: ft . 

n?lC<D m ih :f u y ^ — )V \^ . M.costata*5l5<7)a-1.4-:5f;U;tr>iJT — -ifj^^, 

^r. ^>^=L^ — zy3>zQ^'^^^z^\2Q^m\zmi^^^m(D\.^-r>\i}^ay 
)[^C7h-7.fflM.m^ti. :i<Dz,ii\t;i(Dmm<Dmiitf^s m ^ ± ^ ^ x ^ \ , s-r 

1 ':^(D^mfS.mm^h^:it^^f : a 93.5(;^;i/5^^y h (quart), C-2), 81. 
5 (CHrC-^5) . 77. 7 (CH, C-3) . 7 2 . 6 ( C H r. C -i ) , 69. 8 (CH, C - 4 ) . 6 2 . 0 ( C H r, C - 6 ) • M M H- 
-H. C-H:fe J; t/C C-H 2D^9 m :^ ^ ^ h \Z m ft . 



1 5 - 2 3 « ^ ^ \z m m L ^ o 
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51 

o 



0 

0.37 



66.0 



3.9 
O 



48. O 



0.33 
3.7 



71.3 













> ( S i gm 


a) ^ 






0. 3iiil(7) 2X oJ ^5 




36^ ^ 








- if (BM) ^ 


W b T c 






IS 




3010 -e 1 B fx 




ffi l> 





V 


7 


^ ^ — -tf (Z> 


m 




, C CD u r - if CO 




pH7!)^Pseudomonas<D< V 7 ^ 




- if 


CD 


m 


]@ pH (pH3. 0 




4 . 






-5 • b L , ^ Ji « y r 




- -tf 






mm(o 


r 






<i: -C 




- X 




m 








tl 


t0^fe(i^UT-if 


CD S 


M (i: L T 3i ^ T i^ci: o 


u r 


- if 






V r ^ — 


if 


t: 


<D fiS ^ fd: , T 5 


n — 







2 . @ ^ >fb ^ ^ 5^ 

;^^v^>^^ K®14^t:Sepharose(Affigel 15y;U.Bio-Rad)43j:5:;c>5/;|,^;ur 
;i/xtH?i'|4{t:'>'J:^^;U(BM)^|^fflLT. 'JT-i?(Z)Ei^<b^ji^b7t, Affi 
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Af f igel 1 H ^ >fk U T - -tf -3 T CD M P * ^ C <h , pH5. 5T * 

, L L , U ^ )V ^ ^ it m m « , :^ ^ A ^ p H 3 \ 8-^ -5 « p H 5 . 5 <0 t" tl T 
Mlf^L/Tt>*^-C;^^^o;to < ^ ts^ <r> ^} T - M if^ ^) ti ¥ )V M — X \Z ^ 

3 . AFCO i(t ®l 

^i7^>{i, Amicon X'^im ^ti v V y % . ^^^) ^ )\/ V V 4 )\^ V V — b y \^ 



^ J; o T t# ^ n • 
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^ 1^ ^ tl tz Vit Q r ^ m ^ r ^ ^ \Z ti ^ "7 - f)^ ^ ^ . ^ i ^ i \t, k? ^ it L 

Xmn^'^\^m^itti^^^<r>2-Z>(Oit'^m\Z't^. AFii K <D IS O ^ OD 3*5 $1 , AF 

^ )v u y m \^ ^ ^ > ^ ^ ^ u hi/'7y^'-\z^'Dxmmm.Lt.^\zm^^ti 



z, z. KT<D'm m (o m m ~ ■ ^ ^ 

kYmmi^(Dmm^. tlc, Dionex, ^ ^ xs^yiVi\z ^ ^ X mm \^ ft . 
3.4.T>b \^ u y )\^ ^ h-7.<Dmitm±m^(D6^^ 

ted(Z. Lebensm. Unters. Forsch.(1993)l96:423-429)iai£^J[^TcoJ:'5fC^^ 

.2 w/¥ X Tveen 20«1'<^). 1.33 inM;<5=";UU/U-hXV;!/>?3>5.00 mlfC, AF 
^UJ^TO^STJta^j'lt: 0. 15. 146, ;feJ:af680MM. CCD5^<Z)i^^k«, 

^j(*^iS0.26 mMOSOjtil 0.26 M;<h5^d?'nE>(MMb)*^ip-r^Ci:fCJ:DM 

Sf&ffiteit^, £ii^^ilMfl:bfc(25,o±o.i'C)70Mi<z5is^ir;utcaA 

Mi 
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L^m^^zM^^ti^. h¥ ^ ^ m -r ^ u n\z X \t . Anf)^Mizmmvxmmm 
m f)^ m ^ ^ m iz . mm n n^g-nhase)^^ ^ n ^ . mm^<Dm. af^^^jdu 
y3i\^^fAm^zit»vxt>-rf)^:f3immmmmm<DM{^:fy^mm^n^. m h m <o k? 
^ ts f)^ . m ^ ^ m m ^ ^ m t ^ t V m \^ m ^ n ^ o ys: ^ . m m 
mm\tcniE><Dumx\^^^i&^^<Dx. ^LnitMrniQunxom^Mtitt^iVx. 
^on^^ys.mm^(Dm^^z^oKiE>ti^. 

\l Y U ^ =7 V ti )\^ ^ . H, 02(0, 17 inM):l3<tyCFeS04(4.8ttM)^^l^T:73i>h 
y K^^\Z ^ X tz . ^J5!feL/;t^>?:^Jl/^£5,5->?;*^JI/-l-tfU«J> ^ 

v K (DMPO, 9/7mM) fC <fc"o T 1i « AF 1 . 3 mM* JztX 6 . 3 mM O * S - 

n — XV U — (Rosmarinus officinalis L.)(O7K^i^ifiai^^*0.25mg/iiilO^S^ ( 
^ h.X . 1.26mM(7DAFfCt§^TS) X ^ \^ 1^ . ^J. T <J^ ^ r> % it U 

th^^^T. i20li?tcmia(20±ir)-efTVi, 300l^?^{cf^ — 

TiSDjIL/t : •4'^L^IKi©(center field)3475.60 G;fi5l'Ii 55 G;V-ri7Djg[i±i:^ 
20 mW:^PJ^^$ciOO kHz:^it|«§ l.Ol G;^{iiiifilt 1.00* 10';^i|B^r»^81.92 
msP^ r»1 ^ i% 1 6 3 . 8 4 m s ^ J: ^ ^1 ^ fel 8 3 . 8 9 s . 

^ 1^ 

adduct)tt#ilfi«i;^ 1:2:2:1 ESRX^i7h;U^^i;$1i-§. y^'^iJ^h^UOtf — 

^ C X h! > y ^ h (7) S ^C it «»l r S • DMP0i5 J; AFi^ ^ jbO . X 

trvS^iyT^^AFtOFBlTOffi^^^L^^-ltS, tf-i5^Sl$0^ii>tt, AF(©^^f 
J^t fi © (scavengi ng a c t i v i t y ) ^ f . 
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[120 si 


i 300 s] 


0 


0 


2475 


2780 


1.3 


0 


2634 


2545 


6.3 


0 


1781 


1900 



















1 . 3nM AF O ?g ^ T , t H U ^ ^ ;W <7) M ?§ 14 ^ e> n 7^ ^ , 6 . 

U \z :i: V m m ^ tl ^ Z. t ^ ^ r . 

mm m 4,1 

T 35 ^ , 



m 50.0% 

^ 5 > 4.0% 

^ 3 . 5 X 

^ H 3 . OX 

% 1.0% 

y ;i/ > ^ :^ U A 0 , 1 x 

tK 35 . 2X 

MAYODAN602 3. ox 
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U ^ > m m lOt^l 0.2X 

MAYODAN 6 0 2 ^ ® T * ^ fft <Z5 5^ tS: *3 J; ^ * $ tl S *& -f* ^ «i ^ b . ^tl 

^ ^ B ^ — X \z m is^ M m m ^ ^ m ^ o . 

DMAYODAN 6 0 2 , ^ ^ m ^ ^ m M -T ^ . m M 1 M fib 2 <D m m ^ 

\z ^ m it ^ . 

3 ) 0P M ^ ira X. ^ • 
-& , jUn ;^ s o 

GRINDOX 14243ci:t/GRIND0X IQZ^^zmt&'t^Ch^^'r. 



GRINDOX 142 : 

r X =3 ;i/ h' /I a 5^ — h 

i7 X > K 

ffi 5i SH 

2 5 1: "C o ?^ jyc 

GRINDOX 1029: 

T 7. =3 ;i/ /t ;i/ ^ 7^ — h 



1 0% 

2 0% 

1 ox 

60% 

— X b 
R ^ fj^ ^ 
1 . 1 g/m I 



20% 
20% 



(pale brovn) 
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m * 6 0 1 

25r: (D m ^ ^ — xh. 

& ^ m (1 ight brovn) 

mm 1 . Og/m I 

fcisi^/sio ^ V X . ^^mf)^nm^\zmitiyi^i!t>^^x<Dmmmm^m^vrco 



1 . :/ ^ > ^ 28,0 

2 . +500ppin GRINDOX 1 4 2 3 5 .0 
3.+500ppmGRtNDOX1029 33.3 
4 . + 5 5 0 ppin GRI NDOX 1 0 2 9 3 4,3 
5. +500PPIB l,5-D-r>tHP:7;i^:J7h — X 32.0 

ium m m m m r^) 



:^ n ^ <D m M\t . k? m n ft ^ m m it m X ^ r) . ^bT^^o^^j^ta^ib^ 

T^'SGRINDOX 142^ctD^GRIND0X l022\zmm-r^hl^oCt^7r:'ro 

^ ^ y ]^ u > ^ \z ^ iiim ihm h I. X (D k?<D m 

ir y y . m . M^^zsmmm^zmm-^n^o 

50, ox 

H-^/JUNCt'U-V) 39. ox 

1^ (1 OX) 3. 5X 

P> H 3 . 0 X 
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9!^ n 2 . 0 X 

1 . ox 

V )v \f > m tt ^ A 0 . 1 X 

MAY0DANS25 1.4% 



MAYODAN 5 2 5 «, n ^ (D it ^ ^ ^ ^ ^ ^ . Mm^m^. - fS. m ^ WL ^ ^ 
7" n ir X 

I. MAYODAN 525, ^Sl. ^^kZ^m^^i^M^-t^. mmiMt&2<DW\^^m\Z 

tc ^ < o \) ^ m X ^ o 

3 . ^ p ^ ^ ira X. s , 

5.?S02/3«: ( «0 o < 0 ) iHl A }/^: m , 1^ ^ 0 O I / 3 © ?fi i: ^ 1f :b , iD A S 

6 . ig:^' ^ tC C T # * 3|6^ A . 

urn: mmmy pf 

1. y5>:5^ 37.2 LOO 

2. 500 ppm M7K:7;i/i^ N-X 39.5 1-06 

3. 800 ppra GRINDOX 1032 43.3 1. 07 

?¥ = m m it m ^ fm X m (D mitm^mTLui^-^ma^i? 
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^ ^ M :^ ( li f e extension) (LE) (%) : 
LE = (PF- 1 . 0) X 100 

:^^m(D^^u^mmmim^zmLx. k?(o m n \z m m r ^ m m a - \ , a- ^ )i 

>UT — -Iffi* M M ^ ^ ^ ^ . i(f*U<ttS^a5SS. Gracilariop.sis lemaneiforni 
is, cfcOiff^L/<liM!li^^Qiagdao(4'S) d&3feQGracilariopsis lemaneifor 
misid^e^iib^^. 

^-SlrWi, C<Dmm\tmmti^^mni-^nn^. m ^ . M^liOiscina perlat 
a» Discina parma. G y r o m i t r a gigas, G y r o m i t r a infula. Mitrophora b y b r i d a 
. Morcbeila conica. Morcbella costata. Morchella elata, Morcbella borten 
sis; Morchella r o t a n d a . M o r c b e 1 1 a volgaris," Pe z i z a b a d i a ; ~ S a rc o s p h a e r a e 
ximia. Disciotis venosa. Gyrooitra esculenta, Helvella crispa, HelveUa 
lacanosa.Leptopodia elastica* Verpa digital iformis.:^ J: tKMorcbella<^ft&^ 
(O n f)^ St> 0 n ^ . $f^b<tiM^fiMorcheIla costata^/t« Morcbella v 

uIgarisTfeSo 

>'JT — ^^¥3^. ^ff^b<f^Gracilariopsis lemaneiformis, ^ K) B ^ 

L Santa Cruz (;^'J:7;j-;U-7') S3fe<DGracilariopsis lemaneiformis;^^^ 

mm V n ^ . 

m^zm-^r^tr^^ommi^^m-r^o ;i_(d mm it v ft m m Ts h ^ ^ - <d m m ^ 
. =Sfc^T. mm\^^>/'^^nmm(Drci^<D{£):^(Dmmmu^m\z^r)i(^^i^n 

m m (D mm\t . ^ <d m n.^W}^m^mmi>x^m^zmi^L%^. 
A. ^fi^ m = mmm^mm 
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ggaSSiiGracilarioDsis leDianeiforiiiisa3fe<0^':/yH^>^a.j»-&fe^fc75 y 

Tyr Arg Tip Gin Glu Val Leu Tyr Thr Ala Met Tyr Gin Asn Ala 
Ala Phe Gly Lys Pro He He Lys Ala Ala Ser Met Tyr Asn Asn 
Asp Ser Asn Val Arg Arg Ala Gin Asn Asp His Phe Leu Leu Gly 
Gly His Asp Gly Tyr Aig De Leu Cys Ala Pro Val Val Tip Glu 
Asn Ser Thr Glu Arg Glu Leu Tyr Leu Pro Val Leu Thr Gin Trp 
Tyr Lys Phe Gly Pro Asp Phe Asp Thr Lys Pro Leu Glu Gly Ala 

-zr ^ -f -7 - A ^ a: zf B sr bb -r a » m m u fe r a-y k g-gij (27-34-) (Me t Tvr 

Asn Asn Asp Ser Asn Val) 

y 7 -r V - A 

ATG TA(TC) AA(CT) AA(CT) GA(CT) TC(GATC) AA(CT) GT 128 ^^kj^ 
^ — B 

ATG TA(TC) AA(CT) AA(CT) GA(CT) AG(CT) AA(CT) GT 64 ji^'Sd 

y7^-7-C^<^B£-j- SfeatCitaLfe7SyiSiBglJ(4S-50)(Glv Glv His Asp 
GlY Tvr) 

y 5 -T V - C 

TA (GATQCC (GA)TC (QA)TG (GATQCC (QATQCC 256 

im m it m m m \z n f& -r ^ . ] 

^ -i -7 - E ^ ^-r ^ ft tb ic m m L r 3. y mmm (n-i 9) (G[n trp Tvr lys 

Phe Glv) 

y 7 -f -7 — E 
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GG(GATC) CC(GA) AA(CT) TT(GA) TAC CA(CT) TG 64 4^>a.^ 

[£ 3»j » 4i ^ » ic M -r . ] 

•:^7-f-7-FlfeJ:gXP2=&f^BlcfSfe»K^fflbfeT3yi6iB^J(l-6)(Tvr Are Tr 
p Gin Gin Val) 
7 -f V — F 1 

TACrC) CG(GATQ TGG CA(GA) GA(GA) GT 32^Jgil 

5 'f T — F2 

TACrC) AG(GA) TGG CA(GA) GA(GA) GT 16^7^ 

ATGTACAACA ACGACTCGAA CGTTCGCAGG GCGCAGAACG ATCATITCCT 
TCrrGGCGGC CACGACGGTT A 

Met Tyr Asa Asa Asp Ser Asn Val Arg Aig Ala Gin Asn Asp His Phe Leu Leu Gly 
Gly His Asp Gly 

S2[HlBg)PCRfii|g;!)>g>^g.tifeiB?i)(^n-> l) 

ATGTACAACA ACGACTCGAA CGTTCGCAGG GCGCAGAACG ATCATrrCCT 
TCTTGGTGGA CATGATGGAT ATCGCATTCT GTGCGCGCCT GTTGTGTGGG 
AGAATTCGAC CGAACGNGAA TTGTACTrGC CCGTGCTGAC CCAATGGTAC 
AAATTCGGCC C 

|Met Tyr Asn Asn Asp Ser Asn Val Arg Arg Ala Gin Asn Asp His Phe Leu Leu Gly 
Gly His Asp Gly Tyr Arg De Leu Cys Ala Pro Val Val Tip Glu Asn Ser Thr Glu 
Arg Glu Leu Tyr Leu Pro Val Leu Thr Gin Trp Tyr Lys Phe Gly Pro 



s m s <D t cKm ti m m\ ( i; a - > 2) 
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TACAGGTGGC AGGAGGTQTT GTACACTGCT ATGTACCAGA 
ATGCGGCTTT CGGGAAACCG ATTATCAAGG CAGCTTCCAT 
GTACGACAAC GACAGAAACG TTCGCGGCGC ACAGGATGAC 
CACrrCCTTC TCGGCGGACA CQATGGATAT CGTATnTGT 
GTGCACCTGT TGTGTGGGAG AATACAACCA GTCGGGATCT 
GTACTTGCCT GTGCTGACCA GTGGTACAAA TTCGGCCC 

Tyr Arg Tip Gin Glu Val Leu Tyr Thr Ala Met Tyr Gin Asn Ala Ala Phe Gly Lys 
Pro He He Lys Ala Ala Ser Met Tyr Asp Asn Asp Arg Asn Vial Ajg Gly Ala Gin Asp 
Asp His Phe Leu Leu Gly Gly His Asp Gly Tyr Arg Ue Leu Cys Ala Pro Val Val 
Tip Glu Asn Thr Thr Ser Arg Asp Leu Tyr Leu Pro Val Leu Thr Lys Tip Tyr Lys 
Phe Gly 

A. 1 . Gracilariopsis lemaneiformisg)^Ji^^6<ljjlt# 

ATI. r. 1 G r a c i I a r i 6 p s i s I e mane i form i s ^ Vf ^ M M ^ ^ CD ^ iti - 

m T U M b ;tGracilariopsis Iemaneiforiiiis(D^M' H^T^^T^ fi^ ^ ft « 

^ y ^ > ^ m h fc u n ^ m m L o w>^iti.rc^n^yt^m^m'^^Mm< 

^fi V fc o Gracilariopsis lemaneiformisrttc^iltCJ^ttS^n/Sio 

Gracilariopsis Ieniaiieiforniis(0^4^^{i, ^m\zmt^thX. m <D 4^ 

WL^^-tmS&fi^ib^^o lemaneiforinisCDlFt^llt^#:«:^^l>, M <D M m 

, f3: ^ \z ^ (D m m w ^ ^ n fc . m^^^mFim<Dmm. ^i.^. 
m<m^^tir:immmmf)^^0^^. ± x (d m mm m ^ :f \t m m m m ^z ^ o# 

m \z Km ^ n ^ o cn^<Dmm\t-B:<Fimmx^^ft mm m m t mm\z ^ su u 
m ^ (D ^ \t . ^m\zmf^. tLrzmmmm(Dm<D:^mm^tLxmm'^n 
ft . m^mmf3im^(D:^\^\t. mm(Dm^i^<D^tk^ztf^':>ft\^^x$>^. +.11^*3 
^zsmm\z\^ff^omi&f)^\^^<'of)^<om^xi^ih^n^>. m^\tmm(D[^&ym^ 

Calcofluor ^liiie\t^^>:tS<kZMl)i^U-:^^^m'r^m,m^m^r^ C t f)^ 
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Calcofluor Whiteli^M-fbL^bGracilariopsis IenianeiformisCO|^^sf4i(7)^^ 

ifi5^^3^T-etll^'r'5 <h, Mi^i^ttGracilariamiilO j|!J#fiO#J^(cMLT^5i^ 
fi^S^T (Sl^#M<^)c:<!i) • 4^^>«GracilariafC^i#^b7&:Vi7&t, f^i: 

^\ti^^hftmm\tmmizmPkLx\^^^iim^'r^. «^i^bJtGraciiariopsis i 

enjme'i loTia'isW (D T m <D A0% \t . MilMiSi^tC^SSLTV^a C t m ^ tl fc . 

il^O^fei^-Cfi^SL/tGracilariopsis leBaiieiforniis<^^>t(^25%;&tiii^LT 
(.^ S C ^ m $ n ;t . 

P e r i od i c a c i d S c h iff (PAS) 43 J; An i Ti n e blue b 1 a c IfC (73 G r a c i I a r i ops i s 

ieDaneiformis^it(o^^(^> mmmi^^ti:mvxmmmmiH<Dmm^z^^^^7i(. 

{bit^^W^^Ljt (m2^^mo:>Ct) • Safranin O^fecfc^Malachit Green 
Acrldin Orange<hGraciiariopsis !einaneiformis^>i'<!i(Oi^j;&(^, ^ \Z 'S^ M 

A. 1.1. 2 mi" mmmm^ 

Calcofluor WhiteSrffiV^T^^^^^mU;/^, ISitzmcOiP^O^H-^^-r^X^ 
-;U-ca5i7KUfe. rirH><!:Spurr«^Jig(01:l?1^^0 — Jli<£;tf^XX^-fH±co 
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It. m h- ^ m m Wl m . SOkVT ^ U • 

^ ^ b ;^ • 

<om\^^mm^<DmiZ^&'t^. C<D^of3.Pk^m^ (mycophycobiosisiiD^frfn 

§ ) \t < z:> (D ^ ^ m m m m ^ ^ ^ rji m m m -c m zL ^ z: L i!)^ ^ ^ n X ^ 

( Donk^S J: Bron i ng, 1 9 9 2 - am ff» , *3 cfc ^ S ± 7? <D tK ^ » « O ^ ^ ^ . Rei 
sser, T.(^):Algae and Symbioses: Plants, Animals. Fungi* Viruses* Inter 
actions Explored. Biopress Ltd., Bristol.) 

m \o<Dm wL m t^r -r s t , si ig sffl-ja :fe ct zs m mm m (d < -d <d m 

2oonin(ojp$-eafe^. ^ ^ Z2 \im^m'r^^uu^^7s h J: zs K m ^ > y > 
^^^(Djzoum^^zmm^fji^tJi:^^^^^. m mm m m. ^ n ^ t)^ . mm 
1^ Jc « M e> n ;^ tri . 

Kmm<ommm<Dmm}^mii^^^ (pit piug) ;^^\^^\tmiimi^t^fttn^ 
^m^ys.m^^\z<^D^mn^f^n^. z: (d m \t m ^ v tc . m ^ m m (electron 

dense core) T&D. 'ttl^\tmm^m^iZ^\,^xmmfSi^mx$>^ (Puesche 

I. c.}k. :fSimmo:>miLy^^o:>mmm<DW:mi^:ftmm. j. phycoi. 25, 625(19 
89)) • :^mmm^<o^nx\t. c(D^oy3imi^\^mm\zmmm^i^[^xmm^ 
tifc . L V . mm<Dmm(Dm\z\t±<M.^n/sif)^'Df^o 
A. 1.2 -f>it-r^i/N-r:/U3^-r-tf-'>a>iiffi^ 

^JOiBRNA'v.c^/N-<y'jy-fif-'>3 >OiE31fc:g'::;<o c:oS«fiinRNA:0^#fef 



^SiSrGracilariopsis lenaneiforniis^M-ffcDP^ a - \ , i-^ )]^ t! > U T — If^^ 
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m m 

||3CDPCRli"tid^6<7)238 hpi^U — >2^\^iittl^ i ^ m 0 M) ) ^pGEM-3Z 
f( + )^^3' - (Pronega) \Z ^ a — > it V ft . T>^-fe>XRNA0r)iK^¥«SP6:/n 
^-^--cmmV. •fe:>XRNA(Dfe^t^T7yn^-^-"eiKi!ib;/^. Ribonucleas 
e protection assay k i t ( A m b i o n ) * JKA T ® (h :fe 0 ^ b T <^ ^ b • m M ^ ^ 

Q % - ^ > > ^ y )[^ ^ m L X . WLr)'^^tix\^^f3.\^^^^u^^\^^»^iy 

, T7RNA polymerase in vitro Transcription K i t (Amb 1 o n) ^ ^ $ n fi§ ttJ S 

m m X m m V ^ . r>^±>7.m^m^\t2z<Dt^zi'-}i^^u^^}:^^3^. - 
:^'fe>xte^^i^^i39o#^=l-H5(>:^^'^^H<£^^-el^;'£:. A-r:/'Ji5^<if-. 

v'H ><7);/^i6fc:i0'cpin/ml(O'*S:^^L^:/u — 

-f > Hj- < ^ ^ -f V y if - 3 > « 2^ M e«I Langedal e e» -( 1 9 8 8 ) JC IB ife- 

fctJ^nfeo 45t:-ej!5fe?^U:fem, ^M-^KodaK K-5 photographic emulsion-eSl> 
, 3Bm5X:xmW\\zWLmiyrz (tangedaU, J. A., Rothermel, B.A.*3j:r;^Nels 
on, T.(1988). Genes and development 2: 106-115. Cold Spririg Harbour Lab 
oratory^#fi^) . 

a - \ , A' ^ )\y :^ > u r-ifcD mRNAfc M -T ^ u^j^t/u — :/^fflVife^ >-y--r^3. 

/\ 0 y ^ id — a > M m . Gracilariopsis lenaneiformisF^tC^m^n;^ 

iE^T^^i#A'^n^o iil^>^>^A;^/\*»y^:^^'^>t^^^£:^il;^OGracil 
ariopsis leoianeiforinisCOil^ia^-C^ftmbfc. il<OSJSBfi, ir>X:fe<fctKr> 
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r> m V < V ^ ^ ^ > \^(D^^ffi»MVft. 

*§M6<J^fe#JIl*fflVifc^Jia^fi^^^tC^^^, Gracilariopsis lemaneifonn 

\ s\t m m \z m m V X ^ z, t f)^ m ^ ti ^ . \t . mmm.moTm\z:i5i^xm 
h m m X $> ^ . 

^M-fbbfeGracilariopsis leiiianeiformisl^3(6f{c43V^T, <>i^'-r5='3.A^:/ 

ij y ^ ^ ^ 3 > <D m M \t . /\ ^ :f 1^ - 3 > H)^ m m <D m -fy^ m ti 
^mm\z^m'^nx\^^^z.^^mmiz^-r {m 4 m m) . c<Dmm\^<x-i,A''y 

)]/ tJ > U T — •IfOmRNA;^* Gracilariopsis \emeiUeiloTm\s(DMM\Z!BPkl^lftM^\Z 

m^^nx\^'^^.ko\zM.^^z,t^7r:-to z.n^(Dm^\zm':^^. ^ ^ ^ \t 

MM (cSfelfe b /^Gracilariopsis lemaneiformisrt a - \ , \ - ^ )V t) > U T — if?£ 

A. 2. h^m^n 

M ^ b}^Gracilariopsis lemaneiformisS^co a-\,A-'y)Vti > U T — 

> <i; o T b . V> T tK ± T 5 x 3 ^ . 5 OmM ^ X > ^ -NaOH pH6 . 2 I© A) 

^xm^m^^X^t:!. MJi&fiS)t(debris)ti 25,000Xg, 40^fBlji'L>br^O^Vi 

feo c:a)^jisrf#^nfc±msiiiifflsajfim^^i^?5:U, 8-25!i;<Z5^Ey^ 

A. 2. 2 /3->i7D5^ + ;;^hU>Sepharosey;l'{CJ:^53'^ 

t^ia8flSft&m«I^^6 75^i;a6igiJ^AT¥^^bL;/^0-vi5^nx=^X S U >Sephar 
osey;U4B:^r^A (2.6X l8co)fc:itgg;5Wtfeo dCO:^ & 3 teSc^)ig®^A:fe 

J:tXlM NaCl^-^t^ 2 fgS<ZDM^?i^Ai:?^f^UfCo a-l,4-^;U:^ > 'J T-if^M 

$r20iDMfX-h U 7s -f U >-HCl(pH7.0, ig»^KB){C^^/to 
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0 -zy ^ D-x^^X h U >Sepharose^ h^'^V^— (D^izn^tlftUr — if 

it . $> ^ \± ISO u iiZ mm L . FPLC^f^TTg^f^$nfcSuperosel2:?57^A 
\Z fi^ Vf fz o . 

a 'I , A- {/ )\^ > U T-if®tt<^r !y-fe^ <D tz isb <D K Jt^M m \t \ Omg/m 1 T ^ n 
^ ^ ^ > ^ cfc r;^ 25nM Mes-NaOH (pH6. 0) ^ o S JSE « 3 0 t: T 3 0 ^ PpT fr , 3.5- 

5 5 0 n m T jUd ^ b :t . 

A. 3. ^^f^^Gracilariopsis lemanelforinis^3feOa--1.4-^;U:^>'JT — -tf(0 

A.3.1U r - if (D r ^ y mmm 

U T — if^Clostridium histolyticuniS3|5(DX> Kyp^^-r :^— IfArg-C^^ 
«Lysobacter enzyaogenesS3l5<DX> H7^n5=--C — ifLys-CcZ)^^^^!;^^!?"!??^ 
^bb;to (/^-rtl'bffia^U^^ffi^U — Ht?3^0, BoehringerMannheiB, Germany 

ib m X h ft . x.>\^:fuy^^±-ifhTg-ci^(Dm^t(oftib\z. mf^^mvft^jr 

— if(0.1ing)^50Ml<^10M^^. 50iaM><^;i/T^>. O.lMTris-HCl, pH7.6{C^ 
m V ft o NzT^V^, lOjLtlOSOmM DTT^ocfcO^SmM EDTA€:^ilDb. NjTSOrTlO^^ 
m . ^>/t^n^^^i5XZSm7t:'^i^ft. JRSViX. 10ulc^50nMTris-HCI, pH8, 
Q^(D\ug<0:si>]^zfa'r'^i' — ifkTg-C^mmV. NiTS^^. m it ^ zix: -v 

^ tz . 'A (D ^ < > (D m m it <D fz \Z . 12,5Ml<7)I00mM3-KTirhT 

x> F:/D5^-< - if lys'Q-C <D m it <D fz ib \z . 2^^Kj^L/tU T-"if(0,Inig) 
?:50Atl<D8Mi^^, 0.4M NH^HCO,, pHZ , A \Z m M L fz . NiTS^^. 5Mi<^45m.M DTT 
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^ir. 90 u \ 03 is J: 50 u l(0 iOaV triciDe£J:tXlOiiHEDTA. pH8.04><OS/ig 

HS:)§jKA(* + «)0.1XTFA)*3j;O:g!KB(7-fe h::: h 'J;U 
© 0. 1«TFA) & ffl T , VYDAC C 1 8 * 7 A ( 0 . 4 6 X 1 5 c b : 1 0 « n : The Separations 
Gronp : CaliforBia)±©2»ffiHPLCIc4J-|ii bfc. V ^ ^ :f H 

jSJR*(siJ"-f^JU(pBlse(i-liqnid fast cycles)S:fflViTApplied Biosystems 476A 

— -y^-y- — fCj;-3-Ci2jy^;t-r-5iffc. Oevelosil C18A5A(0.46xiOci; 3 
u It: Dr.Ole Schou, Novo Nordisk, De0iiiark)"e??^a"7'hi^5 7Ufc.. 

M M IZ m L^Gracilariopsis lenaneiformisEbJl^O^^ji^ S S y SCiB^ 

iR yij^ ^ 1 t±pxr ^ m -r :h 

7 5 / K-a S IS : 1 0 8 8 - - - - - 



61 Ala 
51 Arg 
88 Asa 
79 Asp 



15 Cys 
42 Gin 
S3 Glu 
100 Gly 



19 His 
43 De 
63 Leu 
37Lys 



34 Met 
53 Phe 
51 Pro 
62Ser 



78Thr 
24Trp 
58Tyr 
77 VaJ 



75 y wtmmm : 1091 



58 Ala 
57 Arg 
84 Asn 
81 Asp 



16 Cys 
40 Gin 
47 Glu 
102 Gly 



14 His 
44 Ee 
69 Leu 
50Lys 



34 Met 
56Phe 
51 Pro 
60 Ser 



68 Thr 
23 Tip 
61 Tyr 
76 Val 



A. 3. 2 N-5ts«i©»«f 
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ffi tf: ^ n fz o JM>^n-/^ftS2f:MWfCLeGendre^ (1993) [^>/1^K*3cfcC^^ 
y^HOSDS-PAGEfCcfc^i^SI: Matsndaira, P. (li)A practical guide to prot 
ein and peptide purification for microsequencing, 112^; Academic Press 
Inc.. San Diego: pp. 74-101]fCl2f^O*^fCt(!^^, vydFm^Z^Uyh^tlf^^ 

)V t! > 'J T - if 1 ^ m TV K-x^ Aox: -v m 9St ^ c t \z r) sSi V ft . #e 
ti ft m m \^ T MSdKQi k-c ^ ^ f:i . z. n \t ^ )v t! > u r - if i <o ^ u — > ^ ^ (d m 

^ i- )im m ^ ^-r . 

A. 4. M M \C !^ ^ L/ ^Gracilariopsis lenianeiformisa3feg) a-1.4--^;i/:^ > U T 
-if^n^-H^^a^^O DNAiB ^ ^ 

A. 4. I 4J= ^ O fc ^6 <D " - 

£JlT<Z)a:^SrllD>tTSaunders (1 993) {ClBiffiO:?^^0DJ:'5{CDNA:£:miilL:/5:: 
7t?U-y'!y;^^< K^. DNA75^^>^;i/)(t^O;5^*DOfCELUTIP-d (Schleicher & Schu 
ell) nm^Z^y)^^Vrc (Saunders, G.W. (1993). II^?ll^^yADNAC0y;i/1t 
^ : ?ZR\Z m m f^d^A^ ^ ft ib (D . ^m'Vmmf^:»m. Joumal of phycolo 

gy 29(2): 251'254:B<l;rXSchleicher & Schnell: ELUTIP-d. DNA0[)iftM^«):^f@ 

m<Drztb(Dmmfsi:^f^.^mm<Dct). 

A. 4. 2 PGR 

S DiNAO PI ®( (1 , Gene Amp DNA An p 1 i f i c a t i o n Kit(Perkin Elmer Cetus. 

\}sh) ^ m m . i&d^ u ;< ^ - if ^ m m ^ ^ ^ )\. ^ m m <D c t ) . u ^ 
^^)v^&.T<D^o\z^mi^rz]^^\t.mjkmm(D&misLmm\z^^\,^n'Dft : 

P C R it ^ ^ ;U : 
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A. 4. 3 ?CKy ^ ^ > h (D ^ u — - > ^ 

VCKV ^ ^ ^ > hti®litlil#©^^i5i^#tCtieVipT7BIue(Novageii){c:i57 n-- 
> if L ft . 
A. 4. 4 DNAIB m 

— :*:iiDNAtiSanger<E>(1979)Ovx:t=^^'>S(C:^MW{Ct^ei>> Auto Read Seque 
^ nc i ng- Ki t (pha raac i a) cfc tJ^ P ha r m a c i a LKB A. L . F. D N A — -ir > — (# # : Sang 
er,F., Nick!en,S. ^3J:t^Conlson.A.R.(1979). lii^ig-fVbf^^ — «rffil.i/tDN 
ASB^J (Z)^^Proc, Natl. Acad. Sci. USA 74:5463-5467. V^TiB^J^^^fro >t 
« 

mm m ^ 3 \± Wir ^ m T :h : 

^ It S ^ : 3 2 6 7 . 

DNASS^J*aj^: 850 A: 761 C; 871 G; 785 T 
^ ^ ^ ^ : 3 2 7 6 o 

DiNAga^J^^: 889 A; 702 C; 856 G; 829 T 

A. 4. 5 ^<y^u-o;^^7U-— >y 

-f-fcf — >'3>i5J:D^/\-<:/Uy^-fef-v3>^2xssC. O.USDS. lOxDenhardt* 
si5<i;UtlOO/x g/iDl^ttit^«^DNA4'-efT-3 felJil^l'fliaii^oiJ^fflSiB^tCtieo T 
/N-r:rUi5^-r-tf-'>3>^S^fC32P-c^^L/fc^i47'n->^€r^iiDUfe 
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• /N-ryUiS^-fif— vaVfiSSnC-Tfi^fTofco ^-r;!/^ — ^2XSSC, O.USDS 

V 2 m . :fe<ttXlXSSC, 0.1XSDScti-e2lHli5fej^b;t« 
A. 4. 6 y n - >^ 

— ^ M V . y ^ :^ > N =&Agarase(Boehringer Mannheim) fc J; r> XT u — 
7. p ib ^ U V fc o y "7 ^ :^ > h«*:)'f;?&i90-'240bpO:^$-e^o>i:<DrPrime-It 
random primer Kit(Stratagene)^;^(^ Ready to Go DNA labelling kit(pharmac 
ia)$ffit<>T32P-dCTPTMia^t-SS5fC^-fy-'>3 > K \z m h t^i . 

A. 4. 7. I a-l,4-^;U:^>'JT-ifS:3-H-r^PCR DNA:7^t^^>h<7)^^ 

y m mM ct {c ^ -r ) ^ v m :t u ^ :t ^ r >^ e& f^: m ^>rz. . © 

:^-'J Zf^ K«MC;fe<i;C;MVOi^^;5^e^Slb/tDNA^ii«j@'r'5;ti60!)PCR:;^ 
H 1 CD PCRii i|sJc:*5ViX, y^-fv-A/B(m[ia#fi^) €:±dKcD:/^'1'V-<hb 

zf ^ - c i m mm m) ^Tm<D-:f'^<'^-tVTm\^^ft. ^ m ^ n ^ ?c 
R;^#ico:^$«7ia[^^-e*s, 

-E ^ T m <0 Zf ^ t LT^Vij^o ^3il$nSPCRM4^0:^$ «1611fi^^T 

m n ^ ?cKm ^ <D ^ ^ \t zz^m s M X ^ ^ o 

h$:^*;i/;5^^^0aibT, Agarase (Boehringer Manheim) X M M V . ^ V X all 
blue^i73^ - (Novagen) fc^u->>fbbTE^?>J^5tb;^, 

1 ^ m 2 <D ? cKm m & m <D ^ u - > it V -7 ^ ^ ^ > h \t . mn v 
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A. 4. 7. 2 ^u — >itLrzVQKy^^j^> h^m^^rz^/A'^^:/^^j — <D7.^ u 

" :i > . 

ttflBLfe^n — >^^Vi;t^<:/^y— <Z)X^U. — — v^tCckOa'OO^n- 
) ( M e ^ 1 ) o . 

IB>?»i#-^3<D5' 5f5ig (•r;^J:fc-^ia^Ml064:die±^?S) «Gibco BRL0:)5' race 
system^fflV^:^RACE (rapid amplification of cDNA ends) ^Jil (Michael, A. 
F.. Michael, K . D . M a r t i n . G.R. (198S). P r o c . N a t 1 . A c a d . S c i . U S A 85:89 

' 9'8'- 9 9 0 0 2 ) \Z ^ 0 W ^ ± R N A C o i I i n g e ( C o I i i n g e ; D . B t , M i i 1 i g a n D . B ; ; 
Dov, J.M.. Scofield. G . <k D a n i e 1 s . M.J. ( 1 9 8 7 ). Plant Mol Biol 8 : 4 0 5 - 
414) \Z ^ m m fc o 5' raceJt, lMgcO:^RNA^ffiV^T. ^mm^<Dy^uhn 
\Z m m m L fc . M2(Dii«lB*3f5©PCRM4^€:NovagenOpT7blue vector {Cigit 

±-riBmo^n->fcATG^$&:3 f^>cDii:m[OXbali3J;r/Ndel^jJSggia:^fflJ£ 

GCTCTAGAGC ATGT TTTCAACCCTTGCG, -eUTffiJiJGLI (TUiD'^mmm^S) <D m 
^^l573-1593cD^Sti@B^J<£^t;y^-r ^-^Tm<D:f9^ ^ - h V X m ^^T, 

m ?CK^ m m iy fz . 

(T;^t>'&iB^J#^3) ttStratagene<Z)pBluescript II 
KS + ^i7^~fCji^^<7>3 ' ^^^yyA>:7D->S3l5COBaDiHI-HindIIi:7^^ 
;<>h<hbT^D->^t:b. ^UT^etCPCRtCJlO^^b/tjie^CDS* ^ 
^XbaI-BamHI7^i>';*> htLT 3 * ^ m (D m \Z ^ U - > it r ^ C t \Z ^ O^fiK 
b fz . 
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m 2 ^ . fi'indlllW' m M it y ^ ^ :^ > h ih UTStratageneOpBlnescript 

{t:t;:<i:0^*b. ^^tClf^^bfc, Hindlll^cfcy^HpalSJISS^fir^pgj&ATGOiEitr 
(c, Hindlll^cfctXNarn^^fh:, 43ci;t;U4T<DTz:^;i/L;^c:tUzf>c^l/:t^F<D 

AGCTTGTTAACATGTATCCM(X:CTCACCTTCGTGG 
ACAATTGTACATAGGTTGGGAGTGGAAGCACCGC 

<Ol^— -fe^r^bX, ^fe'^^SM^fC^lfeU^itGracilariopsis Ieiianeiformis:^^6 

H -r S i * ^ • - - ... _ 

A. 5 M ^ ^ ^ GLit e ^ (D % ^ 

(^J;lfr^, Pichiaco U r-ifJ^Mfe^#:*3<fcaCAspergillttsC0 U T-ifJ^M^^ 

cntcllbr, Me^l(fJ5:*5'^SBJiJ#^3)$:Pichia pastorisT^^^li: 
'S»fc«6(C(Invitrogenfc:.i:0#^«&$n'5Pichia Expression Kit4^(CB5tt<D:/n h 
3-;l/{z:t2!oT)Pichia^3^'^i57^-pHIL-D2(A0Xi:;^D^:-r$'-$^#-r'5) 
coRI-C?^{bb¥?t7^i^ib(AmershaDi InternationalODNA blunting kit€:^^ffi)b 
iJt NotI-HiadIII¥fi5N^<k(Amershaiii InternationaltDDNA blonting ki 

Sa<0||ifS®<iT«, jte^l(-r;5i^D-^gS^I#^3)«, Aspergillus nigerT 
J^31$it^;ti(6tC (Palie, (1993)Fungal Genet Newslett. vol40 pages 59-62 
) , Aspergillus^^'^^^ — pBARMTEl(Neuropera crassa*5l$0>^5^>l|/hU:/h 
y 7 >flS»l4:/D^ — — €^W"r§)=£SinaItf?^{bb;^t><DtC, NotI-HindIII¥ 



( 48 ) #^5F9 - 5 0 5 9 8 8 

ft 5^ ^ :7 ^ >t > h (Amersham I n t e r n a t i o n a 1 CD DN A blanting k i t S ffi IB ) <J: L 
T^D — >{bbfc, :/Dh:^^Xh«Daboossi5>(Curr Genet(1989)Vol 15 pp45 
3-456) {cta!oTS»(lysing)^*Signia L-2773*5j;tK'J 5^^^ — if(lyticase)Si 
gma L-8012^ffiffibTil©L;to T'a h^^;^ hOJ^M^ifeflBuxtoneCGene (1 
985) vol37 pp207-214)fClB«©:/Dhajl/(ca!ofc;d^, J^llte^U;t7^nhy 

>^L;/^iJJ^^t^Pnnt^ (Methods in Enzymology(1992) vol216 pp447-457){CcfcO 

1^ M \t ^ J^Jftet^U^^Pichia pastoris^SctrXAspergillus aigertCfel^TUT 
-•lf?S'[t7!>^liSif$n;feiI t ^ ^ h ft o 

\, ^. \ - ^ m ^ 

WSa 9 0 0 0 rpm\ S ^ M m^L^ ^ ^ C ±\Z o T IhI HX b , 0". gXNaCI iSfe 1^ L > IK <^ 
(breaking)life?gg(lmM EDTA, 43j:t)^5XyU-fen — ;i/-&W50niM K-U>®?. pH7.5) 

i|^(±m)$, gooorpm-rs^j-^^a'^u, ^*:iit?20,oooxg-e5 5^p^a^6^^)t. 
\z z> T ^ m h tc. 

^^^m-^^lt. 1 0 M I 60 ' * C-x > :/ > » ( 1 At C i ; Sigma Chemicals C o . ) :fe J: 

xs\dii\(D^j7-ifmmmt:'^^Lrc. k its m m \t i^x: -c i ^ ^ . (d mm 

(0 lizm m L ft . ^fi^$n/tttl>ffSi4AFM^Sf± Instant Imager(Pachard 

Instrument Co.,Inc.,Meriden.CT)<&^(.^T^aibfeo 

SDS-PAGEli8'-25X^K^;U:feJ:CXPhastSystem(Pharmacia)$iSgffl LTffo 
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^x.7.i^>^ay7-^>!f^?h^siSystem(DSem\ATY transfer unit"CllJ6Lfc. 

n:fti:k1ni^^\:\oo\z^miyXmmVft. r tt x y 7 ^ - (d&ino A/s. 
Glostrup, deTimAT\L)iZ^^Vrc:/^tfi'yV-^lgG^2:^iiii^tVX^mh. 1:100 

/t-hi. wt ^ m m m ^ m r.^ ? icuiim n m m i^.<o ^ m 

dy'i-yC^i^t^ : 11 12 • 13 15 26 27 28 29 30 

: 139 81 122 192 151 253 199 198 150 

^itrSmt^ lOfniA') >m:^ V ^^mm^ (pH 7.5) ^(D2% Cw/v) i?^yr7-y 

"B^Mc^ffyO 10 20 30 40 50 60 
l^i4i¥L 0 18 54 90 147 179 253 
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«T T as ^ L . 

TO^«lfcB$n:feo 5.4 + 43cfct)^5.9 + <Dig##;tt^n-?no.l3g AF/U y hJl'^SJ: 
0 . 4 4-g/ U h ;U ^ ^ ^ U T ;t o d O ^ m fil It 75: U T - Iffl JIS ^ ^ ^> ^ 

-e ^ ;^ • 

2) il,mj3ajfiaii^tC;fefrtSUr'--tf^140^^ 
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J^M^^L/fcE.coli^fflV^feHS^H (QiagenCDQia express vector kitcD^D 
L/hGracilariopsis lemaneiformisfi^feOli^ hftmm\zM-r^m^iZJz K) 

B. mmm = mm 

B.l. MIlMorchella c 0 s t a t a a 5fe O a - 1 . 4 - Ji. > 'J T - -tf <0 Bi ^ 1^ M :te J: 

1# ^ ^ 

B. 1 . 1 u m t:^ m 

BSMorchella costatali. T;< U :^ U^^^g > (ATCC) 

7&^e)tt;/^, COM ^« ATCC tCcfcO«lll$n^i§i|i§flfe^i^^UT25'Ct?lii'5^ 

DM^X>K-NaOH pH6. 2 ® ?K A) 4* T @ ^ iiS b . 13& fig^ ( d e b r i s ) « 2 5 . 0 
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ooxg, AO ^ m ^ X ^ K) ^ ft . :i(D^m'v^^nr:i±m^mmmmm!^L 
^ > ^ \z m ft . 

mmmmihm^^^:^^cisbmmm\x^m^thrz0'iy^ u ^ h u >sephar 

osey )V i^tt (2.6X 18cni)tCitS75Wt;to C (D :h A ^ 3 m <D m W ^ ^ 

m \ ^ (D zx-y^ ^ :^ h V > ^ m X m tti V fd o mi^(D$>^m^^>^ — juvmrnm^z 

0niMtX-hU;^yn/^>-HCI(pH7.0, M W m \z ^ ^ :ft . 

ft o mm<D^j7-^^o,zu n^cKDmm^mxmmm^^mi^^xmmLfz. q -i^ 

^ u ^ 7. h U >Se pharoses n*7 V ^ "7 y ^ — <0 \z % ^ tl Tcl ^) r — ^ ^ U ^ 
It . ^ « 150 u 1 m iffi U > FPLC^ # T "Cl^ $ n /t Soperosel 2:^ ^ A n 

ft « 

B.1.3 a-l,4-t!>';l/:^>UT-'1f^ttOT>v"tr'f>5:^t;fc:^M#m'fi> MMpH, 
9- >*5 i af25fflM Mes-NaOH(pH6.0)^'^^)t*o 

. nB \t zQx: X m n . z,s-y':z.hU'^ij^jimum^m^xi?±Lrc. ^ 
^mm\t. MUX m Tc^ \z ^sonmx h fc. mm mm m ^ ^ m m r ^ 
m ^ \t . lomM Edi r y ± < m m \z m ^ ft . 

\t X \Z ^ m L fci ^ Z> \z ^ it L % ^ . 

mmiiK^n \z ^ X . m ^ m \t AOmiAmm m ^ (d \Qmg/m\<D r ^ a ^ ^ ^ > 

2.0—3.5). HOAc-NaOAc(pH3.5'-'5.5). Mes-NaOHCpHS.S—G.?), Mops-iNaOH(pH6.0 
--8.0), 43<kt;fbicine-Na0H(pH7.6-'9.0)T^^:/5:. JK^&^v ZOX:XZ(^^mff^ 

fz o mmum^^iziin^Km^i/^^t. -t x (d m m iz ^ x m m m^Aops'^^ani 



( 53 ) 9-505988 

pH% . Q) ^ ^ m ft ^ t ^ ^ X . iiaii^CT^So Kf^mm\^:^x\z^L^^ 

SDS-PAGE, ^-f5^>r:/-PAGE:feJ;tX^mj^m^^l&^, S--2i%(D^my)i^^^ 
oHZ-^ B(D ^ m y ^ tl ^ n m m T . PhastSysteiD(Pharmacia Swedeii)-efT 
^ it . mm«cibtCj^UiT, iaitll#(Pharfflacia)JC<tO«IJI$n-S^Jil 
\Z ^ X m ^ ^ X m ^ h Tz . m m B \^ . Phas t Sys temfC M ^ L ;t PAS-C U ;t . 

B . 1 . 4 ^ m ■ 

m m 'CO U r — -If « ; /? - > n 5^ ^ X F U > S e p h arose, > V > *3 J; Red S e 
pharoseS3'5^U;t:^^Atc:®lr-rsci:7&^MtB$njto i3-i^i^D5^4^x h U > 
Sepharose4B^;U:feJ;^^>^>^^iKUfe;^ ^A^. ^mm^<Drcib\zmmi^ 
ft • 

^ m <D m X ^ > ^ m ^ ^ Aj X fd o m X ^ \t . Mono Q HR 5/5-ecr)-r^>3^ 

mmi^ftrnmi-^m^x^r). '^m^mm^z^yt^^tsfsifi^'Dft. ^ . so 

S-PAGET^^'fe^d::, I \ Okli & X $> ^ t Ml ^ ^ tl fc . 

mmLrzmm(ooT-i£\t. 3-9® ph^ E^w-r^yju-^o^mji^m^^^cii 
X MM-r ^ ^ pi ^.A<Dm^.^^^Lft. ^<^>(ym^^myjix\t. c o m m 
\tm-<D/^>\^tLxmnft. c <d > \^ \t . f^^^^xi^mbfttc^. x> 
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B.1.4.2 sacog T - if m ^ K Jt^ (o mmpH^ J: mm m m 
m m (D u T - if mm -r ^ K <D mm pi^<D ^nm m \^ piA 5 ^ ^ zsv^? odrst^-s 

B. 1 . 4. 3 S M 4^ M 

X (2X) -e $ tl • 

, m m (D r - if \t . x^yur--tfT^o 

;u F ^ - m -T'^ , jS y n ^> $ ti lt v^zi h a y 3L zi a-D 

B.l.SMorcbellavulgaris 

Mo rebel la vulgaris J^^^^^^tl^t a - \ , A - 'if )V :^ >U T-ifommmM^^^X^ 
^ Wl n (O :/ a h ^ )V \t . Morchella costatatCOl^TO±g2<i:I^UT^o/S: ( 

B.2. mm^^<Da-\.A'^)i^t!>^jr-if<D r^ymmm^^ 

U T — •if^Clostridinm histolyticuinA3fc(DX> \^ :f u 7- ^ ± — if At g-C ^ ft 
tiLysobacter enzymogenesi5f5CDX> ]^ ^ u f ^ — ifLys-C(Z)l^Ttl^^'C"C?^ 
V^'Ttl'bga^J^^^^S^U — KT^O. Boehriner Mannheim. Germany :^ii5> 

m K h fz . ji > V ':f a ^ - if ATg-c-c <D m ^ (D tz tb \z . mi^m.mvrzOT- 

if {Q . \mg) ^ so u I (D \Q}Am m > 5 0 mM ^ T 5 > . O.IM Tris-HCl, pH7.6(C^^^ 
L tz o NiT^Vi, 10Ml<^50mM DTT43cfct;^5mM EDTASr^jbOL, iNrTSO'CTlO^r^ 
, ^>/1^^€:^i443J;;yfjS7n$-&)to il^ViT. lOjitlOSOmM Tris-HCU pHS.O 
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-D it . 

<D X 7- ^ > (D m m it (r> tt> \Z . 12. lOlOOmMS - HT-t h T ^ K*^ 

Ji > H :f a 7- ^ - if ly s ' <D m it <D ib \z . m ^ ^ m L fz U T--tf(O.ling) 
^ 50 iti ! <D 8M^ ^ . 0.4SI NH4HCO,, p H 8 . 4 fC ^ i» L o N , T g , 5MlCD45mM DTT 

^ mm V f::^ . sQx: -v \ m . > /^^ ^ n ^ ^.m ^ m tc ^ it ft . 

. 15^PBl'>X5^-r>€:^^«^^bL/t. :k \Z . 90/ilO7K:feJ;^;50x£lC950inM trici 
ne*3ctt^lOmMEDTA, pH8.04'O5xig<DX>H:7'U7^>f:^--lfLys-C^§^JlDL, M 
* N, T 3 7t: 24^ r^^ ff o 

4^ <0 0. 1 XTF A) ^ T , VYDAC C 1 8 ^ A ( 0 . 4 6 X 1 5 ci ; 1 0 m m ;. The Separatio 
is Group; C a I i f 0 rTi a ) Ji O m m HP t C 3^ b :/ 5" K ^ /T >^ -fb 

iSi3^SK^'t>*'<^;U(pulsed-liquid fast cycles)^ffiV^TApplied Biosyslems 47 

6Ai^ — 'ir>i^- — JCJ:oTS^J^^-r^MfC, Develosil Cl8;^7^A(0.46xlOcni: 
3m m: Dr.Ole Schou. Novo Nordisk, Denmark)"e^^D^hiJ/^:7L';fco 

H^Morchella CQStata*5(5C0»l^(DT^yi^gE^J1t^*S17fC^f. 

M^iMorchella vuIgaris*3feCDP^cDT^ /^iB^J1f^^^I8{C^-r<, 
B.3. m m ^ ^ <D a - l.A-^ tl > U y--^<£:3 - H-r^igfe^ODNAiB^J^^ 
B.3.I ^ ^ ^ ^ <D ft tb <D :^ m 

DNA(^Dellaportee(1983-Plaiit Mol Biol Rep yo\lnii\9-2\)\Z^f&m<D^v\Z 
¥ H L o 
B. 3, 2 PCR 

B&J<r>d}ik^^<Dm^\t. Gene Amp DNA Amplification Kit(Perkin Elmer Cet 
us, USA)^ffiffib, Taqjp U ^ -~ -if 1^ fC Jtin X. (PCRi^ i7 ;U & # M CO C <i: ) , 

P C R -9* ^7 ;U : . 
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B.3.3 PCR77i'^>h<Di^n — 

PCR7 7 > h»±«jfilil#©ffiffi8ftgB.»fctiev»pT7Blne(NovageB)K:i' a - - 

> if V ft , 

B. 3 . 4 DNAi2 5"J St ^ 

— *~ia DNAS Sanger^, ( 1 9 7 9 ) © ^ 5* * * J£ K K W JTffi l.> : Aiitd RVad S-eque' 
nciog Ki t (Pharmac i a) *3 J; Pbarmac i a LKB A . L . F . D N A — > -y- — { # # : Sang 
er,F., Nicklen.S. feJ;a:Coolson,A.R.(1979). SaS^iS-f^tf^ — Srfflti^tDN 
AiB^J K)-;»:£Proc. Natl. Acad. Sci. USA 74:5463-5497. \,^X&n^^iff-s 

« 

B.3.5 ^^:/^U-<OXi7U— — >:i/ 

'f-tf-v'a >:fe<fct;/\< :/U i5^-fif — -> 3 >S2XSSC, O.USDS, lOXDeohardt* 
Isl. ^J:tXlXSSC, 0.1%SDSct'T2IlIj!^ftU^* 

B . 3 . 6 D - :/ 

^^ — t^^ji^MV. :7^^^>h*Agarase(Boehringer Mannheim) JC,fc-DTT:^f 
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-It random primer kit(Stratagene)£;^fl Ready to Go DNA labelling kit(Pba 
rmacia)<£^l.iT32P-dCTPT^^"r^H(rfC ^ ^ y-'>3 > !R \Z m L ft . 

B.3.7.1 a-l,4-i5^;U:^>Ur--tf^ii— HT^PCR DNA:7^if>C>hC[5^J5^ 

Lys Asn Leu His Pro Gin His Lys Met Leu Lys Asp Thr Val Leu Asp He Val Lys 
Pro Gly His Gly Glu Tyr Val Gly Trp Gly Glu Met Gly Gly He Gin Phe Met Lys 
Glu Pro Thr Phe Met Asn Tyr Phe Asn Phe Asp Asn Met Gin Tyr Gin Gin Val Tyr 
Ala Gin Gly Ala Leu Asp Scr Arg Glu Pro Leu Tyr His Ser Asp Pro Phe Tyr 

7^4:?- Al: CA(GA)CA(CI^AA(GA)ATGCT(GATC)AA(GA)GA(CT)AC 
^^7- A2: CA(GA)CA(CT)AA(GA)ATGTr(QA)AA(GA)GA(CT)AC 

Bl: TA(GA)AA(GATC)GG(GA)TC(GA)CT(GA)TGCGA)TA 
-^'5^ ?- B2: TA(GA)AA(GATC)GG(GA)TCCGATC:)GA(GA)TG(GA)TA 

PCR^i^^2%LMT7:tfn-xy;i/-c5i^^L, T'?il$nS:^$o:7^y>c>hS: 
^)lt)^^^OlhLXs Agarase (Boehringer Manheim) X mm L . ^LTpTTblue 
^ ^ ^ - (Novagen) \Z ^ u - > it L X M ^ m ^ fz . 

PCRU ig S 315 (7> ^ D - ><b 7 ^ ^ ;< > N « , m^l^^Lft^-f^l^ (±l2#fi9 

00<>hD>^3-HLTli;t, }liC\Z r> X \t . PCRiiipiLfc DNA@2 m \t . m \ A 
^ ^ ^ \zr ^ h . 1202 {4 75^61522^T^$n'2>gB^JtC^f£;-rSo MVfCOl^^Tfi. 
PCRittiLfcDNAE^Jfi. iai5^##{C-rS t \ l\ %^f)^ ^ \ ^ ^ X tt: ^ tl ^ m ¥\\Z 
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B.3.7.2 ^n'->itV:ft?ZKy^if^> h^fflii:/£:yyA5-r:/5 U— ox^ U 
- :^ > y . 

14fC^TiHa?lI*?i^j5Kb;fe (TB5#M<Z)iI<i:) • MVfCol^Ttt, ± \Z m & (D :^ m \Z 
MC^P — >fCATG^$&r]H><Ditmr<^PstI, PvuII. Ascl> ^J;ti^NcoI^iRBg|5^a 
AAACTGCAGCTGGCGCGCCAT_G_GCAGGATTTTCTGAT, ^ h X m 4 ^ (D m ^ M \ 2 9 7 - \ Z \ S (D 

lAt(b^±y^'WM^\ S t r a t agerie O pB Ine s c r i p t il KS + ^ <D B a mH I c o R I 

\z . ite^os* mm^yyA^u — ><Dir:> (^d->i) m m <d \ i- 

EcoKl y ^ ^ > h ^ X ^ a - > T ^ z \z ^ 0 ^ ^ V fc o m ^ <D 

;k \Z . i^g(iib;tpBluescript II HS^^^^ — ^EcoKl^<kZSEcoKVXmitVft 
iaoy^Ai^n — > (ll2<Z)4^n — >) 35i?,ONspV(Anersham Iiiternation 

alODNA blunting k i t ^ ^ 13 b T ¥ ?& 5fc ^ >fb b ^ ) - E c o R I 37 ^ ;< > h ^ iS |^ f 

^::<hfCc}:0, ^^tfPb/zpBluescript II + — (c^n — >>fbb;^, \z . 

m^l^CD^m^^^. EcoKlX m <t h fc ^ iz ^ m fz n^luescr ini II KS + '<i7 

^ - \z . m 1 o ^ a - > tt^ q, (D EcoKiy y ^ > h ^ m m -r ^ c t:{z ^ r) . 

fCiSEf&b;^pBlnescript II Y^S^^^^ — \Z^U->itV1to 

B_4 ^ ^ ^ j3 ^ 6Lit (D 

GL 3 - I« T -5 DNASB ^i^m^#JfC»Ab, M^^lt^i^^m^^mm^iz^iZ 

C tl \Z m L X . MCate^ (ia!4) ^Pichia pastor isT^31$ii-^/ia?)tC (Inv 
itrogentC^O^^J^^^n-SPichia Expression Kit4»{c:IEig07'nh:3~;i/tC{*^o 
T)Picliia!^^^i^5^-pHIL-D2(A0Xiyn^-3^-^-&Wf^)SEcoRIT?8{fcU 
¥fi3fc^>fb(Amershaiii InternationalODNA blunting k \ i ^ m ^ ) V ft ^ (O \Z . Xb 
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aI-XhoI^?t5|c^-fb(AmershaiD InternationalCDDNA bluningkit^^ffi)^^^^ 

^mXT^^.^^tmiitmC'C;^^) \t . Aspergillus n \ ge r X ^ m ^ ^ ^ 
\Z (Pall^, (1993)FungaI Genet Nevslett. vol40 pages59-62) , Aspergillos 
^ ^ ^ — pBARMTEUNeuropera crassa*3(5(0;<^JU h U :/ h y y > M ^ Zf U 
— 1$^ — ^ ^ m -r ^ ) ^ SmalX m <t h fz h <D \Z . ?y\ill-X]io\W-m^i^^ty ^ ^ :< 
>h(AmershaBi InternationalcDDNA blunting kitSrffiffl)<i:LT^n — ><bL/;t 
. :7'Dh7^^XhfiDaboussie(Cnrr Genet(19 8 9)Voi 15 pp453-456){Ctll!o 

T^^(lys.ing)P^Sigma L-2773*5i:(y^U5^^;^ — if(lyticase)Sigma L-80I2^ 
m m h X m m h fz o ^nhT'^XhcOJ^g^i^J^BuxtoneCGene (1985) vol37 p 

pZ07-2r4) fc iS'ife o -f a h n ;i/ \z tt t)^ , m m ii^ m ly ft n K ^ x h o y v 

Punt^ (Methods in Enzymology(1992) vol216 pp447- 4 5 7){Cct0 3j:^$n/c:/ 
n N 3 fc fc. 

m^\t. . J^i^te^UfePichia pastoris^J;3:^Aspergillus nigertC*3(r^T'JT 
-Mm'^t'^WiWk'^flfzZ. t ^ ^ h ft o 

PichiaU r-iffl^m^^#^:feJ;tKAspergillusU y-ifmn^m^(Dmm 
— ^ 6*1 ^ ^ 

j^flSHgOOOrpm, S^rB^a^L^-T'SilttC^oTlpliKb, 0.9XNaClTt^f^L, 

(breaking)^^?i^(linM EDTA. ^ ^ ZS ^ % ^ U -il U — ^ ^ S K-U>®?, pH7,5) 

\zn mm L ft . m^\tiSyy.\z-x:is^zs^)u^^y^xmm^m^^x^&^Lft. 
Wi^ m m m \t iin}i(D ?}As? {zf a r - i£ >t \£^-)^^m}^rz. u 7--i?»aj 

i|^(±m)*. goOOrprnTS^^-rBia^il^b, *li"e20,000XgT5^PBl5S'iL>^lf;to 

r ;u :^ u 14 3 , 5 - V h □ 1^- 'J ^ ;w ^ ( DN s ) {c ^ ^ u r - if s t -fe < 
UT-i?ft&tbife<oiiga^^ji(0 4xr5D'^^5^>^fiKi:fi^u/t, sjsrg^ 
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\z ^ X ^ m L ft o 

Kl^f^'^t^lt. \0 u \ (O ' * C-'r > Zf > i\ u C\ : Sigma Chemicals Co.)i3j; 

n (O TIC^ X ^ m V ft . ^^^nftmm^i^h¥m^m\t Instant Imager(Pachard 
Inslrnment Co.,Inc.,Meriden,CT)^fflliT^£tib&o 

SDS-PAGEt^8-'25X5;jffiy;Ui5<fc;yCPhastSystem(Pharmacia)&ffi^ LTfro ft o 
'i^xX3^>>^. D*;;7=->f>^?^'bPhastSystem<DSemidry transfer nni t X M ^ h ft ^ 

fk'ingdio {ch\ nsi) X m m ^ n u. m ^ ^ ^ m ^ n fz r—^^zMi^x^rz^ ^ ti 
fti'Atfii^^i:\Qo\z^miyxmmvrz. r )i :^ y r ^ — ai^iko a/s, gi 

0 s t r up , Denmark) \Z M V ft :/ ^ ta ^ I gG S: 2 ^ ^ W t. V X m M L . 1: 1 0 0 0 
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A18 


10 


A20 


32 


A21 


8 


A22 


S 


ASA 


6- 



-e Mij ^ b ^ • 
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* 


8.13 


11 




8.16 


538 




8.19 


37 





51 + ; 5 4 + , 5 5 + , '59 + . 512, 513, 514, 515, 516, 518; 519. 

(DTLc^, m 2o\z 7^ -r . K jt^ M ^ ^ ^ ^ iQ <D i± fz o u - > m ^ \t ^ ^ ^ (D ^ m 

M/J&'T^ : 1,512; 2,513; 3,514; 4,515; 5,516; 6,517; 7,518; 8,519; 9.520 
, m < ^ m h ft h?-^ ^ . 

Gracilariposis lemaneifoinis (Santa CruzT#^tl^) 75^5)t#6ti:fea-l,4- 

1. f} y :t )l r T ilSL M ft m ^ (D fs, K m ^ X ^ ^ 0 T i c i \ ^ T \ Q p s \ s leman 
eifomisS5f£(7) a-l,4-:5^;i/:^; > U r — -tfOD^jlift^t 
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Asx 

Thr 

Ser 

Glx 

Pro 

Gly 

Ala 

l/2Cys 

Val 

Met 

De 

Leu 

Tyi 

Phe 

His 

Lys 

Aig 

Tip 

2 . m m m m 

x:- It y 3 if :^ > y- (o r s. J Wim m ii . 



15.42 

5.24 

6.85 

9.46 

5.46 

9.0B 

5.38 
1.57 

6.60 

2.90 
3.66 

6.00 

6.00 

4.37 

1.65 

4.44 

4.17 

1.75 
100.00 

(0 , m a mmm^mm (o r ^ / m.mm 

h £ * fiE U ;S: . 
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l: ATGAC(GATC)AA(CI)TA(Cr)AA(CT)TA(C'nGA(CT)AA 
r 7< ^ -2: (AG)TG(GATC)GGCATCAT(GATC)GC(GATC)GG(GATC)AC 
-r^X-Zi GTCAT(GA)TC<CT)TGCCA(GATC)AC(GA)AA(GA)TC 

^ ^ — \Z ^ U — y it ^ n r:L . PCR7^i/^> hS:'^tf300SS35:b;'^3/^>; 

sKsriB^J^^b, dn^cO'S-Dt^Ji^D — >'fi:$nfePCR:7^^;><>h75t, 3-3 
3ft' > ij r - if ^ 3 - H -r s ji e ^ # ^ -r « ;i ii: ^ ^ r . 

J:r)J^Un— y>-C3.37mg/ml-e^'5. 

4. a^OS^TOUT-ifO^J-j^Pg^^g^JE^TfC^fo 
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jKffiAF(amol) 





657 




654 




670 




674 




826 




»65 


T*^X h 'J > 20 


775 


■r^X h U > 15 


775 


-f^^X N U > 10 


844 




732 




, 592 



S liS ^ ^ : &^-M'^m\t. 1 OmMco HOAc-NaOAc (pH3. 8) ^ # b T ^ M 

• « ^ PpI 4 5 r T 4 0 ^ -e ^ o ;t • 
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6. U7 — ifcT^MMpHlSa^. pH3.5*3<fcrXpH7.0<DP^'Z?^t3/t;SMpHtt3.8T 
^^t^^fe. pHiSS^(CffilrifeSfl^fi!ti, ^U>'>~HCI(pH2.2— 3.6);NaOAc-HOAc(p 
H3.5--5.5) ; Mes-NaOH(pH5.5-'5.7) ; Mops-NaOH(pH6. 0—8.0), :fe<fc;:;^bicine 

-NaOHCpHT.B-g.OT^o/t. ^ ^ X <D m m m \t i OmU-^^ ^ ^ :^ . 

7. 2 m}A(0 mm m m-V . p-^^ □ n ^ m # ^ m = tK ® (PCMB) « , UT-iffiH4S:96 

7 . ^ u ^ m ^ 

^ ft' <o * j&a R «r -r T - <D s 

tt6 BF^-f > ^ a. ^ — 3 >m<oA¥iam^zA%mmhft : 2-:/D/t/-;ucpMM 

c <r> m \t \ o B m ^ > ^ 3. ^ - 3 > <D \ ?iisL m 2o%m m 
it : \'':f^y-)\^<Dmmmm\^5%x$^o. z.<Dm^\^sBm<>^:r^-i^3 
> m (D \ F m \t ^ ^2%m m v tc o 

x^y — ;U^J!^TcoiSIS-e^i^Lfc(0, i. 3, 5, 7, 9, ii, 13, 

. 7Bm^>^:i~^-z^3><Dmmmm\^s%x$>o. z (o m m,\t h¥u m ^ \ 2%m 
m h ft . \0Bm^>^zL^ — ><3>o:>mmmm\^z%i^$>r)^ z: <d m m ^-^ m 
^ 1 



1 - :/ D /t y 



- )\^ <D mm 
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T^fH _ 



(Wv) 0 I 3 6 10 

AP ^OuBoQ 



0% 


0 


84 


261 


451 


689 


1% 


0 


80 


280 


530 


803 


5% 


0 


115 


3«7 


605 


S53 


10% 


0 


107 


307 


456 


583 



1 . zm m m ^ m m ^ e r/^tcM.costata^cfca^M. vulgaris ^ ^ M L fc U T — iftCcfc 

2. \.mmm^mmmm<D ^) r - if 

W T S 5 mMO HOAc-NaOAc (pH3. 9) (^^bTBACE) T ^ S C i: ^ ^ f . ^(fi tK ^ :^ 
\£q . 8 5»NaC I (D H K * # ^ U T m M V T CD AF <0^ fig JR M ^ ^ b 

fc. BACE*fC0.85JISNoaCI*^W-rSi, k? <D ^ m \t ^ ^ L ft . 



1 3 8 



BACB 

NaCI (0.85%) 
BACB-I-Naa (0.85%) 



0 
0 
0 
0 



229 
46 
123 
153 



498 
128 
239 
281 



575 
217 
249 
303 



2.2.|^AT(30^^tlgg:Mes-NaOH, Mops-NaOH. Hepes-NaOH;feJ:tXBicine-NaOHH 
. M. costataiicttXM. vuIgarisd&*(Z)UT — if(Z5>t8e)OSjgSii£;i^#:T^-:>fe 
. HOAc - NaOAcj^ fff T , ^) T - if \t ^ ^ ^ ^ 0 . ^ tl ^ ^ Z <D m m (D 

mm \t . AFiK«(^M'>^§I#iSCL.;fc.« 



7.3. x>\iy^^-if:ii^zsfSL^mmmf)^h¥±^{zR\^r^m 
3.1. x>Kr^^-'tf<z)j^# 
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4^ 




$ n # -5 


« 




X > 


F 


r 






- if-e ^^ 




^ ti ft > > it . %t(Dy'>:f>iZft»hT^JT — 


-if <D ft 




CO 




0 


M ^ ?^ £ 




^ > > \t . ^jT-ifKmizmm-r^um^ 


\t . m 




$ 


n 




s ^ € 




T^. 5^>7'><£X>HT^^-ifTiai3^"r'&c:<h{c 










— 




m 




^ T ^ 










M (redo 


c i 


ng matter) AFC0JlXgi:Vi^j^;5^6UT — ifO;t 


^ (D M 






b 


T 


m ^ m V 


T 




if ^ ffl 




T 




m 


-r ^ c t 




, ^> « ^ C CO U T - if M ^ T « 75: d i B m $ 


n ft o 


















)]^ 








if ^ J: 






T le 


CO 








^ n ^ 




-rVT^^ — ifi5J:c/y;u^:^-if(Oi35;^H, 


AF O iR 


m 




pH4. 


5*3 ^ Of 5 


. 0 


-e50x^Tiitia$-&fc. m \t . -ryrs^-if^ 


fc \t :/ 


% 








if (MegaZ 


yiii 


e Ltd: ) fin U T ^ Tli fiP D 75: l.'v , m m iz W' $ - 


n IKE 


m 








O U T — 


if 






r 




if 


CO 


^ CD # ^ 


T 















3.5 


4.5 


5.0 




100 


100 


100 




136 


152 


150 




132 


158 


155 



4. m^(Dmnizn'r^mm<r>vy-i£<DmMm^Mmm 

4.1.5S.costata*3feO U T — if 
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^mW- 9-505988 





2iag/ml 


4iig/nil 


IQfflg/ml 




0.5 


1.6 


2.2 




40.6 


58.6 


56.0 


-^JV hf^ h^:*-— X 


100 


100 


100 




107.1 


100.1 


99.7 


^Jl b^+lh:^— X 


86.6 


98.2 


95.9 


-^JU h'VT'^:^— X 


82.2 


81.5 


75.7 








fiR ^ 


5='^X h U >15* 






61. 1 


•r^X h U >Z0* 






46.6 








92.9 








106.5 








128.5 



4.2.M.vulgaris*5l5cZ)Ur — -fef 



( 70 ) 



9-505988 







^^^^ ■! \ 


10. 1 




49.8 




100. 0 




79.3 




92.4 


-^^u h^:?^;5^?t-— X 
t'^X h 'J V 10 


73.9 
62 


"r^X V y > 15 


45 


■r^x h U > 20 


37 




100. 5 




139. 9 




183.3 
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:ti/K. ^ :i n ^ <D m n ^ m m (D 7 - if h ii ^ {z A%\^ m < > ^ ^ - h 





E4 PH ^ pH^ 




Jlf . cosiara 


6.5 5.5-7.5 


37 C; 40 C* 


M, vulgaris 


6.4 5.9-7.6 


43 C; 48 C* 




Gradlariopsis 




lemaneiformis 


3-8 3.7-4.1 


40 C; 45 C 



iiTiu^i^^y^mMti^x^m^^^^^^ ^ 

7.6. M^i^^Gracilariopsis lemaneiforniis*3l5CDUr— iffcSLt^t'^Un- 



25 C DOC 45 C 

-^^9^^v o.5ir U133- i.nr 
n^^yi-H'^y os9T o.904' i,86i- 

72-4 79.8 155.9 

7.7. U T-ifcr)53^TM*5J;aCpIM 

^^iSSSG. lemaneiformisS5fecoUr — ^35Wt±M^<D;5:ViG.leoianeifor 
mis&3fe. M.costata;fe«fc ?:^M.vulgarisS5f50M:^o:>J^li<0 U T — ifO^^^SSr, 



( 72 ) 



4#^¥9 - 5 0 5 9 8 8 



^iay;b(8--25X)-eoSDS-PAGE${s^fflLT, 110.000±10,000^;P h > t M.m 
t) o . 

^^^^G. leinaneiformisfi3l5(Z)Ur — •tf:4.58, 43j;-CXM.costataE&^coU 
T — if : 6. 30o 

V 5^ >^ \z, ^ fi^ i: 75: ^ ti . ^ a -e ^ m.^ n ti m m ^ li §4 $ n ^ m m <r> - 

Ur-"tf(CM*r^in:f*:tt. :^U:7^;U-TOSanta Cru2:^^e»iR^$nrcililO!>U 



M^i^^G. lemaneLforDiisffi3(&CZ> 



SSSi^G. lefflaneiformis 



ij U 7 Tti&^®G. lemaneiformis 



IL costata 



IL vulgaris 



lOmg/mlcO^MiiagfC^feliT, M.costataOUr — iffC^V^TO^^^fi, rau 
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D'^^^^ >!!>>( 2 X) 19.3»(7X) 73, 4K(67. 2J«) 
u->5r^>lX(2») O.OOO(-) 48. 8!«(49. 7X) 



w \t \ m n (o m m m m mm\zmM « 



o fc f)^ . — 0 . 1 M V ;u h - X {c cfc ^ IS 
« b 75: it) , # s fit ^ -c ^--5 . 



ft • 

Tlu^)r^-^il%) 28S6 BOX 
>^Un->5r>Cli«) 5X 57% 



9 . 2 . pj jS^ 6«J > t t' iS^ - . :t 4^ U a > 

U ^ ^ zy 5 S^>0#^TT> ^ilOU T--tf*3j:tXM.costata(^ 'J T- 

t> tl ft . 

9. 3.l^prjS$6«l-r>tbf5'-:PCMB 
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mCTy-t-f^^T-V. 2iBM<Z>PCMBC0#ieET-e, ?g14t^M.costataCDUr — if 

C <h & ,1c ^ T -5 o 

Sl&^ti:. 4.6U *y h;i'(0^iK^S (HOAc-NaOAc.pH3.9, 5nM Na2-EDTA^^W 
TS) ^'fC, 1000g<^x^XhU> ('x>y>S:TermainyIT10X(DSi^|g^^MS 



^ <D m <D y ^ (Amg) ^ m V fc o 

0 1 7 13 19 24 31 



0 18 116 195 264 500 668 



1 0 . 2 . ' * C - A F CO ^ fig <o a6 CD ' * C - 5^ > 7" > <0 ^ 

^ — \Z \^ fz' ' C -"f > ^ > <Sigma;&^e^y^340MCi) ^^bTl^;tX 

aiS75^e>1tMU/^20Ml®'Jr-ifi5cttX20Ml<O:/;U^:h--tf (MegaZyme Ltd. 

itSS^Waters HFLC$i^fflLTCa,:^7-4^/\-r H^-h:^7^A(Chronipack)tC<7) 
UT* '&li-140MCiO''C-AF^^/S:. 
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» 



( T6 ) ij^^spg _ 5 0 5 9 8 8 



(i^MA : 



com 
mm 
(E)r' 



(F)iP<g#^ : DK-1001 

(ii)|S|B^®^|ji: l.S-D-T^t Vviyjy^^ h-Xii33<D/c46© a -1. 4-i^^p7t? > 'J 
T— fefOtSM 

CiiOBe?iJ3SS: : 39 

<iv) =3 > f i - ^ -ig^ tB b?^.^ : 

(B)3>'fi-:^'- : IBM PCSMm 
COOS : PC-DOS/MS-DOS 

<D)V:7 h'i? j:T : ^^•■7^> h-<> 'J U -X #1.0. #1.25(EPO> 
mmm^ : wo PCT/EP94/03397 

(2)a2JiJ#-^ 1 OtS^ ; 

(A)S^ : 10B8Ti yi^ 
CB)M : T = >/ ^ 

Met Phe Ser Thr Leu Ala Phe Val Ala Pro Ser Ala Leu Gly Ala Ser 
1 5 10 IS 

Thr Phe Val Gly Ala Glu Val Arg Ser Asn Val Arg He His Ser Ala 
20 25 30 

Phe Pro Ala Val His Thr Ala Thr Arg Lys Thr Asn Arg Leu Asn Val 
35 40 45 

Ser Met Thr Ala Leu Ser Asp Lys Gin Thr Ala Thr Ala 61 y Ser Thr 
50 55 60 

Asp Asn Pro Asp Gly He Asp Tyr Lys Thr Tyr Asp Tyr Val Gly Val 
65 70 75 80 

Trp Gly Phe Ser Pro Leu Ser Asn Thr Asn Trp Phe Ala Ala Gly Ser 
85 90 95 
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Ser Thr Pro Sly Gly lie Thr Asp Trp Thr Ala Thr Met Asn Val Asn 
100 105 110 

Phe Asp Arg He Asp Asn Pro Ser lie Thr Val Gin His Pro Val Gin 
115 120 125 

Val Sin Val Thr Ser Tyr Asn Asn Asn Ser Tyr Arg Val Arg Phe Asn 
130 135 140 

Pro Asp Gly Pro lie Arg Asp Val Thr Arg Gly Pro He Leu Lys Gin 
145 150 155 160 

Gin Leu Asp Trp He Arg Thr Gin Glu Leu Ser Glu Gly Cys Asp Pre 
165 170 175 

Gly Met Thr Phe Thr Ser Glu Gly Phe Leu Thr Phe Glu Thr Lys Asp 
180 185 190 

Leu Ser Val lie lie Tyr Gly Asn Phe Lys Thr Arg Val Thr Arg Lys 
195 200 205 

Ser Asp Gly Lys Val He Het Glu Asn Asp Glu Val Gly Thr Ala Ser 
210 215 220 

Ser Gly Asn Lys Cys Arg Gly Leu Met Phe Val Asp Arg Leu Tyr Gly 
225 230 235 240 

Asn Ala He Ala Ser Val Asn Lys Asn Phe Arg Asn Asp Ala Val Lys 
245 250 255 

Gin Slu Gly Phe Tyr Gly Ala Gly Glu Val Asn Cys Lys Tyr Gin Asp 
260 265 270 

Thr Tyr He Leu Glu Arg Thr Gly lie Ala Met Thr Asn Tyr Asn Tyr 

275 280 285 

Asp Asn Leu Asn Tyr Asn Gin Trp Asp Leu Arg Pro Pro His His Asp 
290 295 300 

Gly Ala Leu Asn Pro Asp Tyr Tyr He Pro Het Tyr Tyr Ala Ala Pro 
305 310 315 320 

Trp Leu He Val Asn Gly Cys Ala Gly Thr Ser Glu Gin Tyr Ser Tyr 
325 330 335 

Gly Trp Phe Met Asp Asn Val Ser Gin Ser Tyr Met Asn Thr Gly Asp 
340 345 350 

Thr Thr Trp Asn Ser Gly Gin Glu Asp Leu Ala Tyr Met Gly Ala Gin 
355 360 365 

Tyr Gly Pro Phe Asp Gin His Phe Val Tyr Gly Ala Gly Gly Gly Met 
370 375 3B0 

Glu Cys Val Val Thr Ala Phe Ser Leu Leu Gin Gly Lys Glu Phe Glu 
385 390 395 400 
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Asn Gin Val Leu Asn Lys Arg Ser Val Net Pro Pro Lys Tyr Val Phe 
405 410 415 

Gly PhB Phe Gin Gly Val Phe Gly Thr Ser Ser Leu Leu Arg Ala His 
420 425 430 

Met Pro Ala Sly Glu Asn Asn He Ser Val Glu Glu He Val Glu Gly 
435 440 445 

Tyr Gin Asn Asn Asn Phe Pro Phe Glu Gly Leu Ala Val Asp Val Asp 
450 455 460 

Met Gin Asp Asn Leu Arg Val Phe Thr Thr Lys Gly Glu Phe Trp Thr 
465 470 475 480 

<\la Asn Arg Val Gly Thr Gly Gly Asp Pro Asn Asn Arg Ser Val Phe 
485 490 495 

Glu Trp Ala His Asp Lys Gly Leu Val Cys Gin Thr Asn He Thr Cys 
500 505 510 

Phe Leu Arg Asn Asp Asn Glu Gly Gin Asp Tyr Glu Val Asn Gin Thr 
515 520 525 

Leu Arg Glu Arg Gin Leu Tyr Thr Lys Asn Asp Ser Leu Thr Gly Thr 
530 535 540 

Asp PhB Gly Met Thr Asp Asp Gly Pro Ser Asp Ala Tyr He Gly His 
545 550 S55 ' ggo 

Leu Asp Tyr Gly Gly Gly Val Glu Cys Asp Ala Leu Phe Pro Asp Trp 
565 570 575 

Gly Arg Pro Asp Val Ala Glu Trp Trp Gly Asn Asn Tyr Lys Lys Leu 
580 585 590 

Phe Ser He Gly Leu Asp Phe Val Trp Gin Asp Met Thr Val Pro Ala 
S95 600 605 

Met Met Pro His Lys He Gly Asp Asp He Asn Val Lys Pro Asp Gly 
610 615 620 

Asn Trp Pro Asn Ala Asp Asp Pro Ser Asn Gly Gin Tyr Asn Trp Lys 
625 S30 635 €40 

Thr Tyr His Pro Gin Val Leu Val Thr Asp Met Arg Tyr Glu Asn His 
645 650 655 

Gly Arg Glu Pro Met Val Thr Gin Arg Asn He His Ala Tyr Thr Leu 
660 665 670 

Cys Glu Ser Thr Arg Lys Glu Gly He Val Glu Asn Ala Asp Thr Leu 
675 680 685 

Thr Lys Phe Arg Arg Ser Tyr He He Ser Arg Gly Gly Tyr He Gly 
690 695 700 
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Asn Gin His Phe Gly Gly Met Trp Val Gly Asp Asn Ser Thr Thr Ser 
705 710 715 720 

Asn Tyr lie Gin Het Net lie Ala Asn Asn He Asn Met Asn Net Ser 
725 730 735 

Cys Leu Pro Leu Val Gly Ser Asp lie Gly Gly Phe Thr Ser Tyr Asp 
740 745 750 

Asn Glu Asn Gin Arg Thr Pro Cys Thr Gly Asp Leu Met Val Arg Tvr 
755 760 765 

Val Gin Ala Gly Cys Leu Leu Pro Trp Phe Arg Asn His Tyr Asp Arg 
770 775 780 

Trp He Glu Ser Lys Asp His Gly Lys Asp Tyr Gin Glu Leu Tyr Met 
785 790 795 800 

Tyr Pro Asn Glu Met Asp thr Leu Arg Lys Phe Val Glu Phe Arg Tyr 
805 810 815 

Arg Trp Gin Glu Val Leu Tyr Thr Ala Het Tyr Gin Asn Ala Ala Phe 
820 825 B30 

Gly Lys Pro He He Lys Ala Ala Ser Met Tyr Asn Asn Asp Ser Asn 
835 840 845 

Val Arg Arg Ala Gin Asn Asp His Phe Leu Leu Gly Gly His Asp Gly 
850 855 860 

Tyr Arg lie Leu Cys Ala Pro Val Val Trp Glu Asn Ser Thr Glu Arg 
865 870 875 880 

Glu Leu Tyr Leu Pro Val Leu Thr Gin Trp Tyr Lys Phe Gly Pro Asp 

B85 890 895 

Phe Asp Thr Lys Pro Leu Glu Gly Ala Met Asn Gly Gly Asp Arg lie 
900 905 910 

Tyr Asn Tyr Pro Val Pro Gin Ser Glu Ser Pro lie Phe Val Arg Glu 
915 920 925 

Gly Ala lie Leu Pro Thr Arg Tyr Thr Leu Asn Gly Glu Asn Lys Ser 
930 935 940 

Leu Asn Thr Tyr Thr Asp Glu Asp Pro Leu Val Phe Glu Val Hie Pro 
945 950 955 960 

Leu Gly Asn Asn Arg Ala Asp Gly Het Cys Tyr Leu Asp Asp Gly Gly 
965 970 975 

Val Thr Thr Asn Ala Glu Asp Asn Gly Lys Phe Ser Val Val Lys Val 
980 985 990 

Ala Ala Glu Gin Asp Gly Gly Thr Slu Thr lie Thr Phe Thr Asn Asp 
995 1000 1005 
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Cys Tyr Glu Tyr Val Phe Gly Gly Pro Phe Tyr Val Arg Val Arg Gly 
1010 1015 1020 

Ala Gin Ser Pro Ser Asn lie His Val Ser Ser Gly AU Gly Ser Gin 
1025 1030 1035 1040 

Asp Met Lys Val Ser Ser Ala Thr Ser Arg A1a Ala Leu Phe Asn Asp 
1045 1050 1055 

Gly Glu Asn Gly Asp Phe Trp Va1 Asp G1n Glu Thr Asp Ser Leu Trp 
1060 1065 1070 

Leu Lys Leu Pro Asn Val Va1 Leu Pro Asp Ala Val He Thr lie Thr 
1075 1080 1085 

(xi)iBM : mim^ 2 : 

Het Tyr Pro Thr Leu Thr Phe Val Ala Pro Ser Ala Leu Gly Ala Arg 
15 10 15 

Thr Phe Thr Cys Val Gly He Phe Arg Ser His He Leu He His Ser 
20 25 30 

Val Val Pro Ala Val Arg Leu Ala Val Arg Lys Ser Asn Arg Leu Asn 
35 40 45 

Val Ser Met Ser Ala Leu Phe Asp Lys Pro Thr Ala Val Thr Gly Gly 
SO 55 60 

Lys Asp Asn Pro Asp Asn lie Asn Tyr Thr Thr Tyr Asp Tyr Val Pro 
65 70 75 80 

Val Trp Arg Phe Asp Pro Leu Ser Asn Thr Asn Trp Phe Ala Ala Gly 

85 90 95 

Ser Ser Thr Pro Gly Asp lie Asp Asp Trp Thr Ala Thr Met Asn Val 
100 105 110 

Asn Phe Asp Arg He Asp Asn Pro Ser Phe Thr Leu Glu Lys Pro Val 
115 120 125 

Gin Val Gin Val Thr Ser Tyr Lys Asn Asn Cys Phe Arg Val Ar.g Phe 
130 135 140 
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Asn Pro Asp Gly 
145 



Pro He Arg Asp Val Asp Arg Gly Pro 
ISO 155 



Gin Gin Leu Asn Trp He Arg Lys Gin Glu Gin Ser Lys 
165 170 



Pro Lys Met Gly 
180 

Asp Leu Asn Val 
195 

Lys Arg Asp Gly 
210 

Ser Leu Gly Asn 
225 



Phe Thr Lys 61 u Gly Phe Leu Lys Phe 
185 

He He Tyr Gly Asn Phe Lys Thr Arg 
200 205 

Lys Gly He Met Glu Asn Asn Glu Val 
215 220 

Lys Cys Arg Gly Leu Met Phe Val Asp 
230 235 



Gly Thr Ala lie Ala Ser Val Asn Glu. Asn Tyr Arg Asn 
245 250 



Arg Lys Glu Gly 
260 

Asp Ser Glu Sin 
275 

Ala Met Thr Asn 
290 

Leu He Ala Pro 
305 



Phe Tyr Gly Ala Gly 61 u Val Asn Cys 
265 

Asn Arg Asn Lys Tyr lie Leu Glu Arg 
280 285 

Tyr Asn Tyr Asp Asn Tyr Asn Tyr Asn 
295 300 

Gly Tyr Pro Ser Asp Pro Asn Phe Tyr 
310 315 



Tyr Phe Ala Ala Pro Trp Val Val Val Lys Gly Cys Ser 

325 330 



Asp Glu Gin Tyr 
340 

Tyr Met Asn Thr 

35- 

Ala Tyr Met Gly 
370 

Gly Asp Gly Asp 
385 



Ser Tyr Sly Trp Phe Met Asp Asn Val 
345 

Gly Gly Thr Ser Trp Asn Cys Gly Glu 
360 365 

Ala Gin Cys Gly Pro Phe Asp Gin His 
375 380 

Gly Leu Glu Asp Val Val Gin Ala Phe 
390 395 



Gin G1y Lys Glu Phe Glu Asn Gin Val Leu Asn Lys Arg 
405 410 



Pro Pro Lys Tyr 
420 

Ser Leu Leu Arg 
435 



Val Phe Gly Tyr Phe Gin Gly Val Phe 
425 



He Leu Gin 
160 

Gly Phe Asp 
175 

Glu Thr Lys 
190 

Val Thr Arg 

Pro Ala Gly 

Arg Leu Tyr 
240 

Asp Pro Asp 
255 

Glu Phe Trp 
270 

Thr Gly He 

Gin Ser Asp 

He Pro Met 
320 

Gly Asn Ser 
335 

Ser Gin Thr 
350 

Glu Asn Leu 

Phe Val Tyr 

Ser Leu Leu 
400 

A1a Val Met 
415 

Gly He Ala 
430 



G1u Gin Arg Pro Glu Gly Gly Asn Asn He Ser Val 
440 445 
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Gin Glu lie Val Glu Gly Tyr Gin Ser Asn Asn Phe Pro Leu Glu Gly 
450 ^cc 



45S 



460 



Leu Ala Val. Asp Val Asp Met Gin Gin Asp Leu Arg Val Phe Thr Thr 
465 470 475 480 

Lys He Glu Phe Trp Thr Ala Asn Lys Val Gly Thr Gly Gly Asp Ser 
485 490 495 

Asn Asn Lys Ser Val Phe Glu Trp Ala His Asp Lys Gly Leu Val Cys 
500 505 510 

Gin Thr Asn Val Thr Cys Phe Leu Arg Asn Asp Asn Gly Sly Ala Asp 

515 t^n 



520 



525 



Tyr Glu Val Asn Gin Thr Leu Arg Glu Lys Gly Leu Tyr Thr Lys Asn 
530 535 540 

Asp Ser Leu Thr Asn Thr Asn Phe Gly Thr Thr Asn Asp Gly Pro Ser 
545 ^^-^ 



550 



555 



560 



Asp Ala Tyr He Gly His Leu Asp Tyr Gly Gly Gly Gly Asn Cys Asp 
565 570 575 

Ala Leu Phe Pro Asp Trp Gly Arg Pro Gly Val Ala Glu Trp Trp Gly 
580 585 590 

Asp Asn Tyr Ser Lys Leu Phe Lys lie Gly Leu Asp Phe Val Trp Gin 
595 600 605 

Asp Met Thr Val Pro Ala Het Met Pro His Lys Val Gly Asp Ala Val 
610 615 620 

Asp Thr Arg Ser Pro Tyr Gly Trp Pro Asn Glu Asn Asp Pro Ser Asn 
625 630 635 640 

Gly Arg Tyr Asn Trp Lys Ser Tyr His Pro Gin Val Leu Val Thr Asp 
645 650 655 

Met Arg Tyr Glu Asn His Gly Arg Glu Pro Met Phe Thr Gin Arg Asn 
660 665 670 

Met His Ala Tyr Thr Leu Cys Glu Ser Thr Arg Lys Glu Gly He Val 
675 680 685 

Ala Asn Ala Asp Thr Leu Thr Lys Phe Arg Arg Ser Tyr He lie Ser 
690 695 700 

Arg Gly Gly Tyr He Gly Asn Gin His Phe Gly Gly Met Trp Val Gly 
705 710 715 720 

Asp Asn Ser Ser Ser Gin Arg Tyr Leu Gin Met Met He Ala Asn He 
725 730 735 

Val Asn Met Asn Met Ser Cys Leu Pro Leu Val Gly Ser Asp He Gly 
740 745 750 



( 83 ) !|t«3p9 - 5 0 5 9 8 8 

Gljr Phe Thr Ser Tyr Asp Gly Arg Asn Val Cys Pro Gly Asp Leu Met 
755 760 765 

Val Arg Phe Val Gin Ala Gly Cys Leu Leu Pro Trp Phe Arg Asn His 
770 775 780 

Tyr Gly Arg Leu Val Glu Gly Lys Gin Glu Gly Lys Tyr Tyr Gin Glu 
785 790 795 800 

Leu Tyr Met Tyr Lys Asp Glu Net Ala Thr Leu Arg Lys Phe He Glu 
805 810 815 

Phe Arg Tyr Arg Trp Gin Glu Val Leu Tyr Thr Ala Met Tyr Gin Asn 
820 825 830 

Ala Ala Phe Gly Lys Pro He He Lys Ala Ala Ser Met Tyr Asp Asn 
B3S 640 845 

Asp Arg Asn Val Arg Gly Ala Gin Asp Asp His Phe Leu Leu Gly Gly 
850 855 860 

His Asp Gly Tyr Arg He Leu Cys Ala Pro Val Val Trp Glu Asn Thr 
865 670 875 880 

Thr Ser Arg Asp Leu Tyr Leu Pro Val Leu Thr Lys Trp Tyr Lys Phe 
885 890 895 

Gly Pro Asp Tyr Asp Thr Lys Arg Leu Asp Ser Ala Leu Asp Gly Gly 
900 905 910 

Gin Met He Lys Asn Tyr Ser Val Pro Gin Ser Asp Ser Pro He Phe 
915 920 925 

Val Arg Glu Gly Ala He Leu Pro Thr Arg Tyr Thr Leu Asp Gly Ser 
930 935 940 

Asn Lys Ser Met Asn Thr Tyr Thr Asp Lys Asp Pro Leu Val Phe Glu 
945 950 9SS 960 

Val Phe Pro Leu Gly Asn Asn Arg Ala Asp Gly Met Cys Tyr Leu Asp 
965 970 975 

Asp Gly Gly He Thr Thr Asp Ala Glu Asp His Gly Lys Phe Ser Val 
980 985 990 

He Asn Val Glu Ala Leu Arg Lys Gly Val Thr Thr Thr He Lys Phe 

995 loot) 1005 

Ala Tyr Asp Thr Tyr Gin Tyr Val Phe Asp Gly Pro Phe Tyr Val Arg 
1010 1015 1020 

He Arg Asn Leu Thr Thr Ala Ser Lys He Asn Val Ser Ser Gly Ala 
1025 1030 1035 1040 

Gly Glu Glu Asp Met Thr Pro Thr Ser Ala Asn Ser Arg Ala Ala Leu 
1045 1050 1055 
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Phe Ser Asp Gly Gly Val Gly Glu Tyr Trp Ala Asp Asn Asp Thr Ser 
1060 1065 1070 

Ser Leu Trp Met Lys Leu Pro Asn Leu Val Leu Gin Asp Ala Val lie 
1075 1080 1085 

Thr He Thr 
1090 

<:2)IB5»J##3cOft«: 

CB)^ : mm 

<ii)Se?"J©S3S : DNA (genomic) 





: m^m^ 3 : 










ATGTTTTCAA CCCTTGCGTT TGTCGCACCT 


AGTGCGCTGG 


GAGCCAGTAC 


CTTCGTAGGG 


60 


GCGGAGGTCA 


GGTCAAATGT TCGTATCCAT 


TCCGCT1 I IC 


CAGCT6TGCA 


CACAGCTACT 


120 


CGCAAAACCA 


ATCGCCTCAA TGTATCCATG 


Arrtir attrt 

MLLuUA I 1 u 1 


%• V b HUMMA H 




1 ftA 
iOU 


GCG6GTAGTA 


CAGACAATCC GGACGGTATC 


GACTACAAGA 


CCTACGATTA 


C6TC6GAGTA 


240 


TGGGGTTTCA 


6CCCCCTCTC CAACAC6AAC 


TGGTTTGCTG 


CCGGCTCTTC 


TACCCCGGGT 


300 


GGCATCACTG 


ATTGGACGGC TACAATGAAT 


GTCAACTTCG 


ACCGTATCGA 


CAATCCGTCC 


360 


ATCACTSTCC 


AGCATCCC6T TCASGTTCAG 


GTCACGTCAT 


ACAACAACAA 


CAGCTACAGG 


420 


GTTCGCTTCA 


ACCCTGATGG CCCTATTCGT 


GATGTGACTC 


6TGGGCCTAT 


CCTCAAGCAG 


480 


CAACTAGATT 


GGATTCGAAC GCAfiGAGCTB 


TCAGAGGGAT 


6TGATCCC6G 


AATGACTTTC 


S40 


ACATCAGAA6 


GTTTCTTGAC TTTTGAGACC 


AAGGATCTAA 


GCGTCATCAt 


CTACGGAAAT 


600 


TTCAAGACCA 


GAGTTAC6AG AAAGTCT6AC 


GGCAAGGTCA 


TCATGGAAAA 


TGATGAAGTT 


660 


GGAACTGCAT 


CGTCCGGGAA CAAGTGCCGG 


GGATTGATGT 


TCGTTGATAG 


ATTATAC6GT 


720 


AAC6CTATCG 


CTTCCGTCAA CAAGAACTTC 


CGCAACGACG 


CGGTCAAGCA 


GGAGGGATTC 


780 


TATGSTGCAG 


GTGAA6TCAA CT6TAA6TAC 


CAGGACACCT 


ACATCTTAGA 


ACGCACTGGA 


840 


ATCGCCAT6A 


CAAATTACAA CTACGATAAC 


TTGAACTATA 


ACCAGTGGGA 


CCTTA6ACCT 


900 


CC6CATCAT6 


AT6GTGCCCT CAACCCASAC 


TATTATATTC 


CAATGTACTA 


CGCAGCACCT 


960 


TG6TTGATCG 


HAATGGATG C6CCGGTACT 


TCGGAGCAGT 


ACTCGTATG6 


ATGETTCATB 


1020 
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GACAATGTCT CTCAATCTTA CATGAATACT 6SAGATACTA CCTGSAATTC TGGACAAGAG 1080 

GACCTGGCAT ACATGGGCGC GCA6TATG6A CCATTTGACC AACATnTGT TTACGGTGCT lUO 

GGGGGTCGGA T66AAT6T6T BGTCACAGCG TTCTCTCTTC TACAAGGCAA 6GAGTTCGAG 1200 

AACCAAGTTC TCAACAAACG TTCAGTAATG CCTCCGAAAT ACGTCTTTGG TTTCTTCCA6 1260 

G6T6TTTTCG GGACTTCTTC CnGTTGAGA GCGCATAT6C CAGCAGGT6A GAACAACATC 1320 

TCAGTCGAAG AAATTGTA6A AGGTTATCAA AACAACAATT TCCCTTTCGA GGGGCTCGCT 1380 

GTGGACGTGG ATATGCAA6A CAACTTGCGG GT6TTCACCA CGAAGGGCGA ATTTTGGACC 1440 

GCAAACAGGG TGGGTACTGG C6G6GATCCA AACAACCGAT CGGTTTTTGA ATGGGCACAT 1500 

GACAAAGGCC TT6TTTGTCA GACAAATATA ACHGCTTCC TGAGfiAATGA TAACGAGGGG 1560 

CAAGACTACG AGGTCAATCA GACGTTAAGG GAGAGGCAGT TGTACACGAA 6AACGACTCC 1620 

CTGACGGGTA CGGATTTTG6 AATGACCGAC 6AC5GCCCCA GC6ATGCG7A CATCGGTCAT 1680 

CTGGACTATG GGGGTGGAGT AGAATGTGAT GCACTTTTCC CAGACTG6GG ACGGCCTGAC 1740 

GT6GCCGAAT GGTGGGGAAA TAACTATAAG AAACTGTTCA GCATTGGTCT CGACTTCGTC 1800 

TGGCAA6ACA T6ACTGTTCC AGCAAT6ATG CCGCAGAAAA TTG6CGATGA CATCAAT6TG ia60 

AAACCGGAT6 GGAATTGGCC GAATGC6GAC GATCCGTCCA ATG6ACAATA CAACTGGAA6 1920 

ACGTACCATC CCCAASTGCT TGTAACTGA7 ATSCGTTATG A6AATCATG6 TCGGGAACCG 1980 

ATGGTCACTC AAC6CAACAT TCATGCGTAT ACACTGTGCG AGTCTACTAG GAAGGAAGGG 2040 

ATCGTGGAAA ACGCAGACAC TCTAACGAAG TTCCGCCGTA GCTACATTAT CAGTCGTGGT 2100 

G6TTACATTG GTAACCAGCA TTTCG6GGGT ATSTGG6T66 GA6ACAACTC TACTACATCA 2160 

AACTACATCC AAATGATGAT TGCCAACAAT ATTAACAT6A ATAT6TCTTG CTTGCCTCTC 2220 

GTCGGCTCte ACATTSGAGG ATTCACCTCA TAC6ACAAT6 AGAATCAGCG AACGCCGTGT 2280 

ACCG6GGACT TGAT6GTGAG 6TATGT6CA6 GCG6GCTGCC T6TT6CCGTG GTTCAGGAAC 2340 

CACTATGATA 6GTGGATCGA 6TCCAAGGAC CACGGAAAGG ACTACCAGGA GCT6TACATG 2400 

TATCCGAATG AAATGGATAC GTTGAGGAA6 TTCGTTGAAT TCCGTTATCG CTGGCAGGAA 2460 

GTGTTGTACA CG6CCATGTA CCAGAATGCG GCTTTCGGAA A6CC6ATTAT CAAG6CTGCT 2520 

TCGATGTACA ATAAC6ACTC AAACGTTCGC AGGGCGCAGA ACGATCATTT CCTTCTT6G7 2580 

GGACATGAT6 GATATC6CAT TCTGT6CGC6 CCTGHGIGT BGGAGAATTC GACCGAACGC 2540 

GAAHGTACT TGCCCGTGCT GACCCAATGG TACAAATTCG GTCCCGACTT TGACACCAAG 2700 
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CCTCTGGAAG GAGCGATGAA CGGAGGGGAC CGAATTTACA ACTACCCTGT ACCGCAAAGT 2760 

GAATCACCAA TCTTCSTEAG ASAA6GTGCG AHCTCCCTA CCCGCTACAC 6TTGAACGGT 2820 

GAAAACAAAT CATTGAACAC CTACACGGAC GAAGATCCGT TGGTGTTTGA AGTATTCCCC 2880 

CTC6GAAACA ACCGTGCCGA CGGTAT6TGT TATCTT6ATG ATGGCfiGTGT GACCACCAAT 2940 

GCT6AA6ACA AT6GCAAGTT CTCTGTCGTC AA6GTGGCAG CGGAGCAGGA TGGTGGTACG 3000 

GA6ACGATAA C6TTTACGAA T6ATTGCTAT 6AGTACGTTT TCGGT6GACC GTTCTACSTT 3060 

C6AGTGCGCG 6CGCTCAGTC GCC6TCGAAC ATCCACGTGT CTTCTGGAGC GGGTTaCAG 3120 

SACATGAAGG TGAGCTCTGC CACTTCCAG6 GCTGCGCTGT TCAATGACGG GGAGAACGGT 3180 

GATTTCTG66 HSACCAGGA 6ACA6ATTCT CTGTGGCTGA AGTTGCCCAA C6TTGTTCTC 3240 

CCG6ACGCTG TGATCACAAT TACCTAA 3267 

<B)S! 

(ii)g£^J®llKS : DNA (genomic) 

ATGTA7CCAA CCCTCACCTT CGTGGCGCCT AGTGCGCTAG GGGCCAGAAC TTTCACGTGT 60 

6T6GGCATTT TTAGGTCACA CATTCTTAT7 CATTCGGTTfi TTCCAGCG6T GC6TCTAGCT 120 

GTGC6CAAAA GCAACC6CCT CAATGTATCC ATGTCCGCTT T6TTCGACAA ACC6ACTGCT 180 

GTTACTGGA6 GGAAGGACAA CCC66ACAAT ATCAATTACA CCACTTATGA CTACGTCCCT 240 

6TGTG6CGCT TdGACCCCCT CAGCAATAC6 AACTGGTTT6 CTGCCGGATC TTCCACTCCC 300 

GGGGATATTG ACGACT66AC 66CGACAATG AATGTGAACT TCGACC6TAT CGACAATCCA 360 

TCCTTCACTC TCGAGAAACC GGTTCAGGTT CA6GTCACGT CATACAA6AA CAATTGTTTC 420 

AGGGnCGCT TCAACCCT6A TGGTCaATT CGCGATGTGG ATCGTGG6CC TATCCTCCAG 480 

CAGCAACTAA ATTGGATCCG 6AAGCAGGAG CA6TC6AAGG GGTTTGATCC TAAGATGGGC 540 

TTCACAAAAG AAGGTTTCTT GAAATTTGAG ACCAA66ATC TGAACGTTAT CATATATGGC 600 

AATTTTAAGA CTA6AGTTAC 6AGGAAGAGG GATGGAAAAG GGATCATC6A GAATAATGAA 660 



( 87 ) #^¥9 - 5 0 5 9 8 8 



GTGCCGGCAG 


GATCGTTA6G 


GAACAAGTGC 


CGGGGATTGA 


TGTTTGTCGA 


CAGGTTGTAC 


720 


GGCACTGCCA 


TCGCTTCCGT 


TAATGAAAAT 


TACCGCAACG 


ATCCCGACAG 


6AAAGAGGGG 


780 


nCTATGSTG 


CA6&A6AAGT 


AAACTGCGA6 


nnGGGACT 


CCGAACAAAA 


CAGGAACAAG 


840 


TACATCTTAB 


AACGAACTGG 


AATCGCCAT6 


ACAAAHACA 


ATTATGACAA 


CTATAACTAC 


900 


■AACCAGTCAS 


ATCTTATTGC 


TCCAGGATAT 


CCTTCCGACC 


CGAACTTCTA 


CATTCCCATG 


960 


TATTTTGCAG 


CACCTTGGGT 


ASTTGTTAAG 


GGATGCAGTG 


GCAACAGCGA 


TGAACAGTAC 


1020 


TCGTACGGAT 


G6TTTATG6A 


TAAT6TCTCC 


CAAACTTACA 


TGAATACTGG 


TGGTACTTCC 


1080 


TG6AACTGTG 


GAGA6GA6AA 


CTTG6CATAC 


ATGGGAGCAC 


AGTGCGGTCC 


ATTTGACCAA 


1140 


CATTTTGTGT 


ATG6TGATGG 


AGATG6TCT7 


6AG6ATGTTG 


TCCAAGCGTT 


CiaCTTCTG 


1200 


CAAGGCAAAG 


AGTTTGAGAA 


CCAA6TTCTG 


AACAAACGTG 


CC6TAATGCC 


TCCGAAATAT 


1260 


GTSTTT6GTT 


ACTTTCAGGG 


AGTCTTTGGG 


ATTBCTICCT 


TGTTGAGAGA 


GCAAAGACCA 


1320 


GAGGGTGGTA 


ATAACATCTC 


TGTTCAAGAG 


ATTGTCGAAG 


GTTACCAAAG 


CAATAACTTC 


1380 


CCTTTAGACS 


GGTTAGCC6T 


ASATGTG6AT 


ATGCAACAAG 


ATTTGCGCGT 


GTTCACCAC6 


1440 


AAGATTGAAT 


mSGACGGC 


ftAATAAGGTA 


GGCACCG66G 


GAGACTC6AA 


TAACAAGTCG 


1500 


6TSTTTGAAT 


GGGCACATGA 


CAAAG6CCTT 


GTATGTCAGA 


CGAATGTTAC 


TTGCTTCnG 


1560 


A6AAACGACA 


ACGGCGfiGGC 


AGATTACGAA 


6TCAATCAGA 


CATTGAGGGA 


GAAGGGTTTG 


1620 


TACACGAAGA 


ATGACTCACT 


6ACGAACACT 


AACnCGGAA 


CTACCAACGA 


CGGGCCGAGC 


1680 


GATGCGTACA 


TTGGACATCT 


GGACTATGGT 


GGCGGAGG6A 


ATTSTGATGC 


ACTTTTCCCA 


1740 


GACTGGGGTC 


GACCGGGTGT 


GGCTGAA7GG 


TGGGGTGATA 


ACTACAGCAA 


GCTCTTCAAA 


IBOO 


ATTGGTCTGG 


ATTTCGTCTG 


GCAAGACAT6 


ACA6TTCCAG 


CTAT6ATGCC 


ACACAAAGTT 


1860 


GGCGACGCAG 


TCGATAC6AG 


ATCACCTTAC 


GGCTGGCCGA 


AT6AGAATGA 


TCCTTC6AAC 


1920 


GGACGATACA 


ATTGGAAATC 


TTACCATCCA 


CAAGTTCTCG 


TAACTGATAT 


6CGATATGAG 


1980 


AATCAT6GAA 


GGGAACCGAT 


6TTCACTCAA 


CGCAATAT6C 


ATGCGTACAC 


ACTCTGTGAA 


2040 


TCTACGAGGA 


AGGAAGGGAT 


TGTT6CAAAT 


GCAGACACTC 


TAACGAAGTT 


CCGCCGCAGT 


2100 


TATATTATCA 


GTCGTGGAGG 


TTACATTGGC 


AACCA6CATT 


TTGGAGGAAT 


GTGGGTTGGA 


2160 


GACAACTCTT 


CCTCCCAAAG 


ATACCTCCAA 


ATGATGATCG 


CGAACATCGT 


CAACATGAAC 


2220 


ATGTCTTGCC 


TTCCACTA6T 


TGGGTCCGAC 


ATTS6AG6TT 


TTACnCGTA 


TGATGGAC6A 


2280 


AACGTGTGTC 


CCGGGGATCT 


AATGGTAAGA 


TTCGTGCAGG 


CGGGTTGCTT 


ACTACCGTGG 


2340 
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TTCAGAAACC ACTATGGTAG 6TTGGTC6A6 GGCAAGCAAG AGG6AAAATA CTATCAA6AA 2400 

CTGTACATGT ACAAG6ACGA 6ATG6CTACA TTGAEAAAAT TCATTGAATT CCGTTACCEC 2460 

TGSCAGGAGG TGTTGTACAC TGCTA7GTAC CAGAATGCGG CTTTCGGGAA ACCGATTATC 2520 

AAGGCAGCTT CCA7GTAC6A CAAC6ACAGA AAC6TTCGCG 6CGCACAGGA TGACCACTTC 2580 

CTTCTCSGCG 6ACAC6ATGG ATATCGTATT TTGT6TGCAC CT6TT6TGTG GGA6AATACA 2640 

ACCAGTCGCG ATCT6TACTT GCCTGT6CTG ACCAAAT66T ACAAATTCG6 CCCTGACTAT 2700 

6ACACCAAGC GCCTGGATTC TGCGTTGGAT GGAGGGCAGA T6ATTAAGAA CTAHCTGIG 2760 

CCACAAAGCfi AaCTCCGAT ATTTGTGASG 6AA6GA6CTA TTCTCCGTAC CCGCTACACG 2820 

TTGGACG6TT CGAACAA6TC AATGAACACG TACACA6ACA AAGACCCGTT GGTGTTT6AG 2880 

GTATTCCCTC TTGGAAACAA CCETGCCGAC GGTATGTGTT ATCTTGATGA TG6CGGTATT 2940 

ACTACA6ATG CTGA6GACCA TGSCAAATTC TCTGTTATCA ATGTCGAAGC CTTACGGAAA 30OO 

GGTGTTACGA CGACGATCAA GTTTGCGTAT GACACTTATC AATAC6TATT T6AT66TCCA 3060 

TTCTAC6TTC GAATCCGTAA TCHACGACT GCATCAAAAA TTAAC6T6TC TTCTGGAGCG 3120 

66TGAASA66 ACATGACACC 6ACCTCTGCG AACTCGAGGG CAGCTTTGTT CAGTGATGGA 3180 

6BTGTTG6AG AATACTSGGC TGACAATGAT ACGTCHCTC TGTGGATGAA GTTGCCAAAC 3240 

CTGGTTCTGC AAGACGCTGT fiATTACCATT AC6TAG 3276 

<i)I£^lJcD#'fe : 

: 1066T5 ygj 

.(xi)ia?IJ : ffiJiJMS : 



Tyr Ser Val Ala Leu Asp Trp lys Sly Pro Gin Lys He He Gly Val 
20 • 25 30 

Asp Thr Thr Pro Pro Lys Ser Thr Lys Phe Pro Lys Asn Trp His Gly 
35 40 45 

Val Asn Leu Arg Phe Asp Asp Gly Thr Leu Gly Val Val Gin Phe He 
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Arg Pro Cys Val Trp Arg Val Arg Tyr Asp Pro Gly Phe Lys Thr Ser 
65 70 75 80 

Asp Glu Tyr Gly Asp Glu Asn Thr Arg Thr He Val Gin Asp Tyr Met 
85 90 95 

Ser Thr Leu Ser Asn Lys Leu Asp Thr Tyr Arg Gly Leu Thr Trp Glu 
100 105 110 

Thr Lys Cys Glu Asp Ser Gly Asp Phe Phe Thr Phe Ser Ser Lys Val 
115 120 125 

Thr AU Val Glu Lys Ser Glu Arg Thr Arg Asn Lys Val Gly Asp Gly 
130 135 140 

Leu Arg lie His Leu Trp Lys Ser Pro Phe Arg He Gin Val Val Arg 
145 ISO 155 160 

TTir Leu Thr Pro Leu Lys Asp Pro Tyr Pro lie Pro Asn Val Ala Ala 
165 170 175 

Ala Glu Ala Arg Val Ser Asp Lys Val Val Trp Gin Thr Ser Pro Lys 
180 185 190 

Thr Phe Arg Lys Asn Leu His Pro Gin His Lys Met Leu Lys Asp Thr 
195 200 205 

Val Leu Asp He Val Lys Pro Gly His Gly Glu Tyr Val Gly Trp Gly 
ZIO 215 220 

Glu Met Gly Gly He Gin Phe Met Lys Glu Pro Thr Phe Met Asn Tyr 
225 230 235 240 

Phe Asn Phe Asp Asn Met Gin Tyr Gin Gin Val Tyr Ala Gin Gly Ala 
245 250 255 

Leu Asp Ser Arg Glu Pro Leu Tyr His Ser Asp Pro Phe Tyr Leu Asp 
260 265 270 

Val Asn Ser Asn Pro Glu His Lys Asn He Thr Ala Thr Phe lie Asp 
275 280 285 

Asn Tyr Ser Gin lie Ala lie Asp Phe Gly Lys Thr Asn Ser Gly Tyr 
290 295 300 

lie Lys Leu Gly Thr Arg Tyr Sly Gly lie Asp Cys Tyr Gly He Ser 
305 310 315 320 

Ala Asp Thr Val Pro Glu He Val Arg Leu Tyr Thr Gly Leu Val Gly 
325 330 335 

Arg Ser Lys Leu Lys Pro Arg Tyr He Leu Gly Ala His Gin Ala Cys 
340 345 350 

Tyr eiy Tyr Gin Gin Glu Ser Asp Leu Tyr Ser Val Val Gin Gin Tyr 
355 360 365 
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Arg Asp Cys Lys Phe Pro Leu Asp Gly He His Val Asp Val Asp Val 
370 375 380 

Gin Asp Gly Phe Arg Thr Phe Thr Thr Asn Pro His Thr Phe Pro Asn 
385 390 395 400 

Pro Lys Glu Met Phe Thr Asn Leu Arg Asn Asn Gly He Lys Cys Ser 
405 410 415 

Thr Asn lis Thr Pro Val lie Ser He Asn Asn Arg Glu Gly Gly Tyr 
420 425 430 

Ser Thr Leu Leu Glu Gly Val Asp Lys Lys Tyr Phe He Met Asp Asp 
435 440 445 

Arg Tyr Thr Glu Gly Thr Ser Gly Asn Ala Lys Asp Val Arg Tyr Met 
450 455 460 

Tyr Tyr Gly Gly Gly Asn Lys Val Glu Val Asp Pro Asn Asp Val Asn 
465 470 475 480 

Gly Arg Pro Asp Phe Lys Asp Asn Tyr Asp Phe Pro Ala Asn Phe Asn 
485 490 495 

Ser Lys Gin Tyr Pro Tyr His Sly Gly Val Ser Tyr Gly Tyr Gly Asn 
500 505 510 

Gly Ser Ala Gly Phe Tyr Pro Asp Leu Asn Arg Lys Glu Val Arg He 
515 520 525 

Trp Trp Gly Met Gin Tyr Lys Tyr Leu Phe Asp Met Gly Leu Glu Phe 
530 535 540 

Val Trp Gin Asp Met Thr Thr Pro Ala He His Thr Ser Tyr Gly Asp 
545 550 555 560 

Met Lys Gly Leu Pro Thr Arg Leu Leu Val Thr Ser Asp Ser Val Thr 
565 570 575 

Asn Ala Ser Glu Lys Lys Leu Ala He Glu Thr Trp Ala Leu Tyr Ser 
580 585 590 

Tyr Asn Leu His Lys Ala Thr Trp His Gly Leu Ser Arg Leu Glu Ser 
595 600 605 

Arg Lys Asn Lys Arg Asn Phe He Leu Gly Arg Gly Ser Tyr Ala Gly 
610 615 620 

Ala Tyr Arg Phe Ala Gly Leu Trp Thr Gly Asp Asn Ala Ser Asn Trp 
625 630 635 640 

Glu Phe Trp Lys He Ser Val Ser Gin Val Leu Ser Leu Gly Leu Asn 
645 650 655 

Gly Val Cys He Ala Gly Ser Asp Thr Gly Gly Phe Glu Pro Tyr Arg 
660 665 670 
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Asp Ala Asn Gly Val Glu Glu Lys Tyr Cys Ser Pro Glu Leu Leu lie 
675 680 . 685 

Arg Trp Tyr Thr Gly Ser Phe Leu Leu Pro Trp Leu Arg Asn His Tyr 
690 695 700 

Val Lys Lys Asp Arg Lys Trp Phe Gin Glu Pro Tyr Ser Tyr Pro tys 
705 710 715 720 

His Leu Glu Thr His Pro Glu Leu Ala Asp Gin Ala Trp Leu Tyr Lvs 
725 730 735 

Ser Val Leu Glu He Cys Arg Tyr Tyr Val Glu Leu Arg Tyr Ser Leu 
740 745 750 

He Gin Leu Leu Tyr Asp Cys Met Phe Gin Asn Val Val Asp Gly Met 
755 750 765 

Pro lie Thr Arg Ser Met Leu Leu Thr Asp Thr Glu Asp Thr Thr Phe 
770 775 780 

Phe Asn Glu Ser Gin Lys Phe Leu Asp Asn Gin Tyr Met Ala Gly Asp 
785 790 795 800 

Asp He Leu Val Ala Pro lie Leu His Ser Arg Lys Glu lie Pro Gly 

805 - 810 . 815 



Glu Asn Arg Asp Val Tyr Leu Pro Leu Tyr His Thr Trp Tyr Pro Ser 
820 825 830 

Asn Leu Arg Pro Trp Asp Asp Gin Gly Val Ala Leu Gly Asn Pro Val 
835 840 845 

Glu Gly Gly Ser Val lie Asn Tyr Thr Ala Arg He Val Ala Pro Glu 
850 855 860 

Asp Tyr Asn Leu Phe His Ser Val Val Pro Val Tyr Val Arg Glu Gly 
865 870 875 880 

Ala He He Pro Gin He Glu Val Arg Gin Trp Thr Gly Gin Gly Gly 
885 890 895 

Ala Asn Arg He Lys Phe Asn He Tyr Pro Sly Lys Asp Lys Glu Tyr 
900 905 910 

Cys Thr Tyr Leu Asp Asp Gly Val Ser Arg Asp Ser Ala Pro Glu Asp 
915 920 925 

Leu Pro Gin Tyr Lys Glu Thr His Glu Gin Ser Lys Val Glu Gly Ala 
930 935 940 

Glu He Ala Lys Gin He Gly Lys Lys Thr Gly Tyr Asn He Ser Gly 
945 950 955 960 

Thr Asp Pro Glu Ala Lys Gly Tyr His Arg Lys Val Ala Val Thr Gin 
965 970 975 
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Thr Ser Lys Asp Lys Thr Arg Thr Val Thr He Glu Pro Lys His Asn 
9S0 9B5 990 

Gly Tyr Asp Pro Ser Lys Slu Val Sly Asp Tyr Tyr Thr lie He leu 
995 1000 1005 

Trp Tyr Ala Pro Gly Phe Asp Gly Ser lie Val Asp Val Ser Lys Thr 
lOlQ 1015 1020 

Thr Val Asn Val Glu Gly Gly Val Glu His Gin Val Tyr Lys Asn Ser 
1025 1030 1035 1040 

Asp Leu His Thr Val Val He Asp Val Lys Glu Val He Gly Thr Thr 
1045 1050 1055 

Lys Ser Val Lys He Thr Cys Thr Ala Ala 
1060 1065 

<A):S^ : 1070T i 
<D) KjJ^ni?- : M^tt 

(xi)^J :1EJ||#^6 : 

Met Ala Gly Leu Ser Asp Pro Leu Asn Phe Cys Lys Ala Glu Asp Tyr 
1 5 10 15 

Tyr Ala Ala Ala Lys Gly Trp Ser Gly Pro Gin Lys lie He Arg Tyr 
20 25 30 

Asp Sin Thr Pro Pro Gin Gly Thr Lys Asp Pro Lys Ser Trp His Ala 
35 40 45 

Val Asn Leu Pro Phe Asp Asp Gly Thr Met Cys Val Val Gin Phe Val 
50 55 60 

Arg Pro Cys Val Trp Arg Val Arg Tyr Asp Pro Ser Val Lys Thr Ser 
65 70 75 80 

Asp Glu Tyr Gly Asp Glu Asn Thr Arg Thr He Val Gin Asp Tyr Met 
85 90 95 

Thr Thr Leu Val Gly Asn Leu Asp lie Phe Arg Gly Leu Thr Trp Val 
100 105 no 

Ser Thr Leu Glu Asp Ser Gly Glu Tyr Tyr Thr Phe Lys Ser Glu Val 
115 120 125 
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Thr Ala Val Asp Glu Thr Glu Arg Thr Arg Asn Lys Val 61y Asp Gly 
130 135 140 

Leu Lys lie Tyr Leu Trp Lys Asn Pro Phe Arg He Gin Val Val Arg 
145 150 155 160 

Leu Leu Thr Pro Leu Val Asp Pro Phe Pro He Pro Asn Val Ala Asn 
165 170 175 

Ala Thr Ala Arg Val Ala Asp Lys Val Val Trp Gin Thr Ser Pro Lys 
180 185 190 

Thr Phe Arg Lys Asn Leu His Pro Gin His Lys Met Leu Lys Asp Thr 
195 200 205 

Val Leu Asp He He Lys Pro Gly His Gly Glu Tyr Val Gly Trp Gly 
210 215 220 

Glu Met Gly Gly He Glu Phe Met Lys Glu Pro Thr Phe Met Asn Tyr 
225 230 235 240 

Phe Asn Phe Asp Asn Met Gin Tyr Gin Gin Val Tyr Ala Gin Gly Ala 
245 250 255 

Leu Asp Ser Arg Glu Pro Leu Tyr His Ser Asp Pro Phe Tyr Leu Asp 
260 265 270 

Val Asn Ser Asn Pro Glu His Lys Asn lie Thr Ala Thr Phe lie Asp 
275 280 285 

Asn Tyr Ser Sin He Ala He Asp Phe Gly Lys Thr Asn Ser Gly Tyr 
290 295 300 

He Lys Leu Sly Thr Arg Tyr Gly Sly lie Asp Cys Tyr Gly He Ser 
305 310 315 320 

Ala Asp Thr Val Pro Glu He Val Arg Leu Tyr Thr Gly Leu Val Gly 
325 330 335 

Arg Ser Lys Leu Lys Pro Arg Tyr He leu Gly Ala His Gin Ala Cys 
340 345 350 

Tyr Gly Tyr Gin Gin Glu Ser Asp Leu His Ala Val Val Gin Gin Tyr 
355 360 365 

Arg Asp Thr Lys Phe Pro Leu Asp Gly Leu His Val Asp Val Asp Phe 
370 375 380 

Gin Asp Asn Phe Arg Thr Phe Thr Thr Asn Pro He Thr Phe Pro Asn 
385 390 395 400 

Pro Lys Glu Met Phe Thr Asn Leu Arg Asn Asn Gly He Lys Cys Ser 
405 410 415 

Thr Asn He Thr Pro Val He Ser He Arg Asp Arg Pro Asn Gly Tyr 
420 425 430 
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Ser Thr Leu Asn Glu Gly Tyr Asp Lys Lys Tyr Phe He Met Asp Asp 
435 440 445 

,Arg Tyr Thr Glu Gly Thr Ser 61y Asp Pro G)n Asn Val Arg Tyr Ser 
450 455 460 

Phe Tyr Gly Gly Gly Asn Pro Val Glu Val Asn Pro Asn Asp Val Trp 
465 470 475 480 

Ala Arg Pro Asp Phe Gly Asp Asn Tyr Asp Phe Pro Thr Asn Phe Asn 
485 490 495 

Cys Lys Asp Tyr Pro Tyr His Gly Sly Val Ser Tyr Bly Tyr Gly Asn 
500 505 510 

Gly Thr Pro Gly Tyr Tyr Pro Asp Leu Asn Arg Glu Glu Val Arg He 
515 520 525 

Trp Trp Gly Leu Gin Tyr Glu Tyr Leu Phe Asn Met Gly Leu Glu Phe 
530 535 540 

Val Trp Gin Asp Met Thr thr Pro Ala He His Ser Ser Tyr aiy Asp 
545 EiO 555 560 

^et Lys Gly Leu Pro Thr Arg Leu Leu Val Thr Ala Asp Ser Val Thr 
565 570 575 

/\sn Ala Ser Glu Lys Lys Leu Ala He Glu Ser Trp Ala Leu Tyr Ser 
580 585 590 

iTyr Asn Leu His Lys Ala Thr Phe His Gly Leu Gly Arg Leu Glu Ser 
595 600 605 

Arg Lys Asn Lys Arg Asn Phe lie Leu Gly Arg Gly Ser Tyr Ala Gly 
610 615 620 

Ala Tyr Arg Phe Ala Gly Leu Trp Thr Gly Asp Asn Ala Ser Thr Trp 
525 630 635 640 

Glu Phe Trp Lys He Ser Val Ser Gin Val Leu Ser Leu Gly Leu Asn 
645 650 655 

Gly Val Cys lie Ala Gly Ser Asp Thr Gly Gly Phe Glu Pro Ala Arg 
660 . 665 670 

Thr Glu lie Gly Glu Glu Lys Tyr Cys Ser Pro Glu Leu Leu He Arg 
675 680 685 

Trp Tyr Thr Gly Ser Phe Leu Leu Pro Trp Leu Arg Asn His Tyr Val 
690 695 700 

Lys Lys Asp Arg Lys Trp Phe Gin Glu Pro Tyr Ala Tyr Pro Lys His 
705 710 715 720 

Leu Glu Thr His Pro Glu Leu Ala Asp Gin Ala Trp Leu Tyr LyS Ser 
725 730 735 
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Val Leu Glu lie Cys Arg Tyr Trp Val Glu Leu 
740 745 

Gin Leu Leu Tyr Asp Cys Met Phe 61n Asn Val 
755 760 

Leu Ala Arg Ser Net Leu Leu Thr Asp Thr Glu 
770 775 

Asn Glu Ser Gin Lys Phe Leu Asp Asn G1n Tyr 
785 790 795 

He Leu Val Ala Pro lie Leu His Ser Arg Asn 
805 810 

Asn Arg Asp Val Tyr Leu Pro Leu Phe His Thr 
820 825 

Leu Arg Pro Trp Asp Asp Gin Gly Val A1a Leu 
835 840 

Gly Gly Ser Val lie Asn Tyr Thr Ala Arg He 
850 85S 

Tyr Asn Leu Phe His Asn Val Val Pro Val Tyr 
865 870 875 

He lie Pro Gin He Gin Val Arg Gin Trp He 
885 890 

Asn Pro lie Lys Phe Asn He Tyr Pro Gly Lys 
900 905 

Thr Tyr Leu Asp Asp Gly Val Ser Arg Asp Ser 
915 920 

Pro Gin Tyr Arg Glu Ala Tyr Glu Gin Ala Lys 
930 935 

Val Gin Lys filn Leu Ala Val He Gin Gly Asn 
945 950 955 

Ser Ala Ser Gly lie Asp Lys Glu Ala Lys Gly 
965 970 

Ser lie Lys Gin Glu Ser Lys Asp Lys Thr Arg 
980 985 

Pro Lys His Asn Gly Tyr Asp Pro Ser Lys Glu 
995 1000 

Thr He He Leu Trp Tyr Ala Pro Gly Phe Asp 
IDIO 1015 



Arg Tyr Ser Leu lie 
750 

Val Asp Gly Het Pro 
765 

Asp Thr thr Phe Phe 
780 

net Ala Gly Asp Asp 
800 

Glu Val Pro Gly Glu 
815 

Trp Tyr Pro Ser Asn 
830 

Gly Asn Pro Val Glu 
845 

Val Ala Pro Glu Asp 
860 

lie Arg Glu Gly Ala 
880 

Gly Glu Gly Gly Pro 
895 

Asp Lys Glu Tyr Val 
910 

Ala Pro Asp Asp Leu 
925 

Val Glu Gly Lys Asp 
940 

Lys Thr Asn Asp Phe 
960 

Tyr His Arg Lys Val 
975 

Thr Val Thr lie Glu 
990 

Val Gly Asn Tyr Tyr 
lOOS 

Gly Ser He Val Asp 
1020 
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Val Ser Gin Ala Thr Val Asn He Glu Gly Gly Val Glu Cys G1u He 
1025 1030 1035 1040 

Phe Lys Asn Thr Gly Leu His Thr Val Val Val Asn Val Lys Glu Val 
1045 1050 1055 

lie Gly Thr Thr Lys Ser Val Lys lie Thr Cys Thr Thr Ala 
1060 1065 1070 



CBM : mm 



(ii)E^J®fi^a : CWA (genonic) 















AluauHuuAl 


1 1 1 1. 1 oA 1 i.t 


XPTP A IIP 1 1 1 

TtTCAACTTT 


TGuAAAbCAG AAGACTACTA 


CAGTGTTGCG 


60 


CXh R ArTftr A 

LtAuAwloGA 


AGubCtuTCA 


AAAAATCATT 


GGAGTAGACA CTACTCCTCC 


AAAGAGCACC 


120 


AAGTTCCCCA 


AAAACTGGCA 


TGGAGTGAAC 


TTGA6ATTCG AT6ATGGGAC 


TTTAGGTGTG 


180 


GTTCAGTTCA 


TTAG6CCGTG 


CGTTTGGAGG 


GTTAGATACG ACCCTGGTTT 


CAA6ACCTCT 


240 


GACGAGTATG 


GTGATGAGAA 


TACGAGGACA 


ATTGTGCAAG ATTATA7GA6 


TACTCT6AGT 


300 


AATAAATTG6 


ATACTTATA6 


A66TCTTACG 


TGGGAAACCA AGTGTGAGGA 


TTCGGGAGAT 


360 


TTCTTTACCT 


TCTCATCCAA 


GGTCACCGCC 


GHGAAAAAT CCGAGCGGAC 


CCGCAACAAG 


420 


GTCGGCGATG 


GCCTCAGAAT 


TCACCTATGG 


AAAAGCCCTT TCCGCATCCA 


AGTAGTSCGC 


480 


ACCTT6ACCC 


CTHGAAGGA 


TCCTTACCCC 


AHCCAAATG TA6CCGCAGC 


CGAA6CCCGT 


540 


GTSTCCGACA 


AGGTCGTTTG 


GCAAACGTCT 


CCCAAGACAT TCAGAAAGAA 


CCTGCATCCG 


600 


CAACACAAGA 


TGCTAAAGGA 


TACAGTTCTT 


GACATT6TCA AACCT66ACA 


TG6CGAGTAT 


660 


GT66G&T6GG 


6A6A6ATG66 


AGGTATCCAG 


TTTA7SAAGG AGCCAACATT 


CAT6AACTAT 


720 


TTTAACnCG 


ACAATAT6CA 


ATACCA6CAA 


GTCTATGCCC AAGGTGCTCT 


CGATTCTCGC 


780 


6A6CCACTGT 


ACCACTCGGA 


TCCCTTCTAT 


CHGATGTGA ACTCCAACCC 


6GAGCACAAG 


840 


AATATCACGG 


CAACCTTTAT 


CGATAACTAC 


TCTCAAATT6 CCATCGACTT 


TGGAAAGACC 


900 


AACTCAGGCT 


ACATCAAGCT 


GGGAACCA6G 


TATGGTGGTA TCGATTGTTA 


CGGTATCAGT 


960 


GCGGATACGG 


TCCCG6AAAT 


T6TACGACTT 


TATACA6GTC TTGTTGGAC6 


nCAAAfiTTG 


1020 
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AA6CCCAGAT 


ATATTCTCGG 


GGCCCATCAA 


6CCTGTTATG 


6ATACCAACA 


GGAAAGTGAC 


1080 


TTGTATTCTG 


T66TCCAGCA 


GTACGGTGAC 


T6TAAATTTC 


CACTTGACGG 


GATTCACGTC 


1140 


GATGTCGATG 


TTCA6GACGG 


CTTCAGAACT 


TTCACCACCA 


ACCCACACAC 


TTTCCCTAAC 


1200 


CCCAAAGAGA 


TGTTTACTAA 


CHGAGGAAT 


AATGGAATCA 


AGTGCTCCAC 


CAATATCACT 


1260 


CCTGTTATCA 


GCATTAACAA 


CAGAGAGGGT 


GGATACAGTA 


CCCTCCTTGA 


6G6AGTTGAC 


1320 


AAAAAATACT 


HATCATCGA 


CGACAGATAT 


ACCGAGGGAA 


CAAGTGGGAA 


TGCGAAGGAT 


1380 


GTTC6GTACA 


TGTACTACGG 


TGGTGGTAAT 


AAGGTTGAGG 


TC6ATCCTAA 


TGAT6TTAA7 


1440 


6GTCGGCCA6 


ACTTTAAA6A 


CAACTAT6AC 


TTCCCCGCGA 


ACTTCAACAG 


CAAACAATAC 


1500 


CCCTATCATG 


GTGGTGTGAG 


CTACGGTTAT 


GGGAACGGTA 


GTGCAGGTTT 


TTACCGGGAC 


1560 


CTCAACAGAA 


A6GAGGTTCG 


TATCTGGTGG 


GGAAT6CAGT 


ACAASTATCT 


CTTCGATATG 


1620 


GGACTGGAAT 


TT6TGTGGCA 


AGACATGACT 


ACCCCA6CAA 


TCCACACATC 


ATATGGAGAC 


1680 


ATGAAAGGGT 


TGCCCACCCG 


TCTACTCGTC 


ACCTCAGACT 


CCGTCACCAA 


TGCCTCTGAG 


1740 


AAAAA6CTC6 


CAATTGAAAC 


TTGGGCTCTC 


TACTCCTACA 


ATCTCCACAA 


AGCAACTTGG 


1800 


CATGGTCTTA 


6TCGTCTC6A 


ATCTCGTAAG 


AACAAAGGAA 


ACTTCATCCT 


CGGGC6T6GA 


1860 


AG7TATGCCG 


GAGCCTATCG 


TTTTGCTGGT 


CTCTGGACTG 


GGGATAATGC 


AA6TAACT6G 


1920 


GAATTCTGGA 


A6ATATCGGT 


CTCT.CAA6TT 


CTTTCTCTGS 


GCCTCAATG6 


TGTGT6CATC 


1980 


GCGGGGTCT6 


ATACGGGTGG 


TTTTGAACCC 


TACCGTGATG 


CAAATGGG6T 


CGAGGAGAAA 


2040 


TACTGTA6CC 


CAGAGCTACT 


CATCAGSTGG 


TATACTGGTT 


CATTCCTCTT 


GCCGTGGCTC 


ZIOO 


AGGAACCATT 


AT6TCAAAAA 


GGACAGGAAA 


TGGTTCCAGG 


AACCATACTC 


GTACCCCAAG 


2160 


CATCTT6AAA 


CCCATCCAGA 


ACTCGCAGAC 


CAA6CATGGC 


TCTATAAATC 


CGTTTTGGAG 


2220 


ATCTGTAGGT 


ACTATGTGGA 


GCTTAGATAC 


TCCCTCATCC 


AACTACTTTA 


CGACT6CAT6 


2280 


TTTCAAAACG 


TAGTCGACGG 


TATGCCAATC 


ACCAGATCTA 


TGCTCTTGAC 


CGATACTGAG 


2340 


GATACCACCT 


TCTTCAACGA 


GAGCCAAAAG 


TTCCTCGACA 


ACCAATATAT 


GGCTGGT6AC 


2400 


GACATTCTTG 


TTGCACCCAT 


CCTCCACAGT 


CGCAAAGAAA 


TTCCAGGCGA 


AAACAGAGAT 


2460 


GTCTATCTCC 


CTCTTTACCA 


CACCTGGTAC 


CCCTCAAATT 


TGAGACCATG 


GGACGATCAA 


2520 


GGAGTCGCn 


TGGGGAATCC 


TGTCGAAGGT 


6GTAGTGTCA 


TCAAHATAC 


TGCTAGGATT 


2580 


GTTGCACCCG 


AGGATTATAA 


TCTCTTCCAC 


AGCGTGGTAC 


CAGTCTACGT 


TAGAGAG6GT 


2640 


GCCATCATCC 


C6CAAATCGA AGTACfiCCAA 


TGGACT6GCC AGGGGGGAGC CAACCGCATC 


2700 
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AAGTTCAACA TCTACCCTGG AAAGGATAAG GAGTACTGTA CCTATCTT6A . TGATGGTGTT 2760 

AGCCGTBATA GTGCGCC6GA AGACCTCCCA CAG7ACAAAG AGACCCACGA ACA6TCGAAG. 2820 

6TTGAAGGCG CGGAAATCGC AAAGCAGATT GGAAAGAA6A CGGGTTACAA CATCTCAG6A 2880 

ACCGACCCA6 AA6CAAAGGG mTCACCGC AAAGTTGCTG TCACACAAAC GTCAAAAGAC 2340 

AAGACGCGTA CTGTCACTAT TGAGCCAAAA CACAATGGAT ACGACCCTTC CAAAGAG6TG 3000 

GGTGATTAn ATACCATCAT TCHIGGTAC GCACCAG6TT TC6ATGGCAG CATCGTCGAT 3060 

GTGAGCAAGA CGACTGTGAA TGTTGAGGGT GGGGTGGAGC ACCAAGTTTA TAAGAACTCG 3120 

6ATTTACATA CGGTTGTTAT CGAC6TGAA6 6AG6TGATCG GTACCACAAA GAGCGTCAAG 3180 

ATCACATGTA CTGCCGCTTA A 3201 

(B)g! : mm 

CD) hrj? 0%^- : 
CiOMMiOmM : DNA (genomic) 
(xi)B£3?iJ : Be?>J#^ 8 : 

A7GGCAGGAT TATCCGACCC TCTCAATTTC TGCAAAGCA6 AGGACTACTA CGCTGCTGCC 60 

AAAG6CTGGA GTGGCCCTCA GAAEATCATT CGCTATGACC AGACCCCTCC TCAG6GTACA 120 

AAA6ATCCGA AAAGCTGGCA T6C6GTAAAC CTTCCTTTCG ATGACG6GAC TATGTGTGTA IBO 

GTGCAATTCG TCAGACCCTG TGTTTGGA6G GTTAGATATG ACCCCA6TGT CAAGACTTCT 240 

GATGAGTACG GC6AT6AGAA TACGAG6ACT ATTSTACAA6 ACTACATGAC TACTCT6GTT 300 

G6AAACTTGG ACATTTTCAG AGGTCTTACG TGGSTTTCTA CGTTG6AGGA TTCGGGCGAS 360 

TACTACACCT TCAAGTCCGA AGTCACTGCC GTGGACGAAA CC6AAC66AC TCGAAACAAG 420 

GTCGGCGACG 6CCTCAA6AT TTACCTATGG AAAAATCCCT TTCGCATCCA GGTAGTGC6T 480 

CTCTTGACCC CCCTGGTGGA CCCTTTCCCC ATTCCCAAC6 TAGCCAATGC CACAGCCC6T 540 

GTGGCCGACA A6GTTGTTTG GCAGACGTCC CCGAAGACGT TCAGGAAAAA CTTGCATCCG 500 

CAGCATAA6A TGHGAAGGA TACAGTTCTT 6ATATTATCA AGCCG6G6CA CGGAGAGTAT 660 

GTGGGTTGGG GAGAGATGGG AGGCATCGAG TTTATGAA6G AGCCAACATT CATGAATTAT 720 
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TTCAACTTTG ACAATATGCA 


ATATCAGCAG 


GTCTATGCAC 


AAGGCGCTCT 


TGATAGTCGT 


780 


GASCCGTTGT ATCACTCTGA 


TCCCTTCTAT 


CTCGACGTGA 


ACTCCAACCC 


AGAGCACAAG 


840 


AACATTACGG CAACCTTTAT 


CGATAACTAC 


TCTCAGA7TG 


CCATC6ACTT 


TG6&AAGACC 


900 


AACTCAGGCT ACATCAA6CT 


GGGTACCAGG 


TATGGCG6TA 


TCGATT6TTA 


CGGTATCAGC 


960 


GCGGATACGG TCCCGGAGAT 


TGTGC6ACTT 


TATACTGSAC 


TTGTTGGGCG 


TTCGAAGTTG 


1020 


AAGCCCAGGT ATATTCTC6G 


AGCCCACCAA 


GCHGHATG 


GATACCAGCA 


6GAAAGTGAC 


1080 


TTGCATGCTG TT6TTCAGCA 


GTACCGTGAC 


ACCAAGTrrC 


C6CTT6AT6G 


GTTGCATGTC 


1140 


GATGTCGACT TTCAGGACAA 


TTTCAGAACG 


TTTACCACTA 


ACCCGATTAC 


GTTCCCTAAT 


1200 


CCCAAAGAAA TGTTTACCAA 


TCTAAGGAAC 


AATGGAATCA 


AGTGTTCCAC 


CAACATCACC 


1260 


CCT6TTATCA GTATCAGA6A 


TCGCCCGAAT 


6GGTACA&TA 


CCCTCAAT6A 


GGSATATGAT 


1320 


AAAAAGTACT TCATCATGGA 


TQACAGATAT 


ACCGAGGGGA 


CAAGTGGGGA 


CCCGCAAAAT 


1380 


6TTCGATACT CTTTTTACGG 


CGGTGGGAAC 


CCGGTTGAGG 


TTAACCCTAA 


TGATGTrTGG 


1440 


GCTCGGCCAG ACTTTGGA6A 


CAATTATSAC 


TTCCCTAC6A 


ACTTCAACTG 


CAAAGACTAC 


1500 


CCCTATCATG GTG6TSTGA6 


TTACGGATAT 


GGGAATGGCA 


GTCGAGGTTA 


CTAGCCTGAG 


1560 


CTTAACAGAG AGGAGGHCG 


TATCT66TGG 


GGATTGCAGT 


ACGAGTATCT 


CTTCAATATG 


16Z0 


GGACTAGA6T TTGTATG6CA 


AGATATGACA 


ACCCCAGCGA 


TCCATTCATC 


ATATGGAGAC 


1680 


AT6AAAGGGT TGCCCACCCG 


TCTGCTCGTC 


ACCGCCGACT 


CAGTTACCAA 


T6CCTCTGAG 


1740 


AAAAAGCTCe CAATTGAAAG 


TTGGGCTC7T 


TACTCCTACA 


ACCTCCATAA 


AGCAACCTTC 


1800 


CACGGTCTTG GTCGTCTTGA 


6TCTCGTAA6 


AACAAACGTA 


ACTTCATCCT 


CGGACGTGGT 


1860 


A6TTACGCCG GTGCCTATCG 


TTTTGCTGGT 


CTCTGGACT6 


GAGATAAC6C 


AAGTACGTGG 


1920 


GAATTCTGGA A6ATTTCGGT 


CTCCCAAGTT 


CTTTCTeiAG 


GTCTCAAtGG 


TGTGT6TATA 


1930 


GCGGGGTCTG ATACGGGTGG 


TTTTGAGCCC 


GCACGTACTG 


AGATTGGGGA 


GGAGAAATAT 


2040 


TGCAGTCC66 AGCTACTCAT 


CAGGTG6TAT 


ACTGGATCAT 


TCCTTTT6CC 


ATGGCTTAGA 


ZlOO 


AACCACTACG TCAAGAAGGA 


CAGGAAATGG 


TTCCAGGAAC 


CATACGC6TA 


CCCCAAGCAT 


2160 


CTTGAAACCC ATCCAGAGCT 


CGCAGATCAA 


GCAT6GCTTT 


ACAAATCTGT 


7CTAGAAATT 


2220 


TGCAGATACT 66GTAGAGCT 


AAGATATTCC 


CTCATCCAGC 


TCCTTTACGA 


CTGCATGTTC 


2280 


CAAAACGTGG TCGATGGTAT 


GCCACTTGCC 


AGATCTAT6C 


TCnGACCGA 


TACTGAGGAT 


2340 


ACGACCTTCT TCAATGAGAG 


CCAAAAGTTC 


CTCGATAACC 


AATATAT6GC 


TGGTGACGAC 


2400 



( 100 ) ^mW-S - 5 0 5 9 8 8 



ATCCTTGTAG 


CACCCATCCT 


CCACAGCCGT 


AACGAGGTTC CGGGAGAGAA CAGAGATGTC 


2460 


TATCTCCCTC 


TATTCCACAC 


CTGGIACCCC 


TCAAACTTGA GACCGTG6GA CGATCAGGGA 


25^0 


GTCGCTTTAG 


SGAATCCTGT 


CGAAGGT6GC 


AGCGTTATCA ACTACACTGC CAGGATTGT7 


2580 


GCCCCAGAGG 


ATTATAATCT 


CTTCCACAAC 


GTGGTGCCGG TCTACATCA6 AGAGGGTGCC 


2640 


ATCAHCCGC 


AAATTCAG6T 


ACGCCAGTGS 


ATTGGCGAAG 6AGGGCCTAA TCCCATCAAG 


2700 


TTCAATATCT 


ACCCTGGAAA 


GGACAAGGAG 


TATGTGACGT ACCTT6ATGA TGGTGTTA6C 


2760 


CGCGATAGTG 


CACCAGATGA 


CCTCCCGCAG 


TACCGCGAGG CCTATGAGCA AGCGAAGGTC 


2820 


6AA6GCAAAG 


ACGTCCAGAA 


GCAACTTGCG 


6TCATTCAAG 66AATAAGAC TAATGACTTC 


2880 


TCCGCCTCCG 


6GATTGATAA 


GGAGGCAAAG 


6GTTATCACC GCAAA6TTTC TATCAAACAG 


2940 


GAGTCAAAAG 


ACAAGACCCG 


TACTGTCACC 


AHGAGCCAA AACACAAC6G ATACGACCCC 


3000 


TCTAAGGAAG 


TTGGTAATTA 


TTATACCATC 


AnCTTTGGT ACGCACCGGG CTTT6ACGGC 


3060 


AGCATCGTCG 


ATGTGAGCCA 


GGCGACCGTG 


AACATCGAGG GCGGGGTGGA ATGCGAAATT 


3120 


7TCAAGAACA 


CC6GCTTGCA 


TACGGTTGTA 


GTCAACGTGA AAGAGGTGAT CGGTACCACA 


3180 


AAGTCCGTCA 


AGATCAGHG 


CACTACCGGT 


TAG 


3213 



(A)#®^^-^tS-^ : Modified-site 
m^^^M: : 201 

CDm<om^: /IB= "XlimiscTi >'Bfe^^-r" 
(xi)BB^ :S2?|J#^9 : 

Met Thr Asn Tyr Asn Tyr Asp Asn Leu Asn Tyr Asn Gin Pro Asp leu 
1 5 IS 

lie Pro Pro Gly His Asp Ser Asp Pro Asp Tyr Tyr lie Pro Met Tyr 
20 25 30 

Phe Ala Ala Pro Trp Val He Ala His Gly Tyr Arg Gly Thr Ser Asp 
35 40 45 



( «01 ) - 5 0 5 9 8 8 

Gin Tyr Ser Tyr Gly Trp Phe Leu Asp Asn Val Ser Gin Ser Tyr Thr 
50 55 60 

Asn Thr Gly Asp Asp Ala Trp Ala Gly Gin Lys Asp Leu Ala Tyr Met 
65 70 75 80 

Gly Ala Gin Cys Gly Pro Phe Asp Gin His Phe Va1 Tyr Glu Ala Gly 
85 90 . 95 

Asp Gly Leu Glu Asp Val Val Thr Ala Phe Ser Tyr Leu Gin Gly Lys 
100 105 110 

Glu Tyr Glu Asn Gin Gly Leu Asn lie Arg Ser Ala Met Pro Pro Lys 
115 120 125 

Tyr Val Phe Sly Phe Phe Gin Gly Val Phe G1y Ala Thr Ser Leu Leu 
130 135 140 

Arg Asp Asn Leu Pro Ala G1y Glu Asn Asn Val Ser Leu Glu Glu lie 
145 150 155 160 

Val Glu Gly Tyr Gin Asn Gin Asn Va1 Pro Phe Glu Gly Leu Ala Val 
165 170 175 

Asp Val Asp Met Gin Asp Asp Leu Arg Val Phe Thr Thr Arg Pro Ala 
180 185 190 

Phe Trp Thr Ala Asn Lys Val Gly Xaa Gly Gly Asp Pro Asn Asn Lys 
195 ZOO 205 

Ser Val Phe Glu Trp Ala His Asp Arg Gly Leu Val Cys G1n Thr Asn 
210 215 220 

Val Thr Cys Phe Leu Lys Asn Glu Lys Asn Pro Tyr Glu Val Asn Gin 
225 230 235 240 

Ser Leu Arg Glu Lys Gin Leu Tyr Thr Lys Ser Asp Ser Leu Asp Asn 
245 250 255 

He Asp Phe Gly Thr Thr Pro Asp Gly Pro Ser Asp Ala Tyr lie Gly 
260 265 270 

His Leu Asp Tyr Gly Gly Gly Val Glu Cys Asp Ala Leu Phe Pro Asp 
275 280 285 

Trp Ely Arg Pro Asp Val Ala Gin Trp Trp Gly Asp Asn Tyr Lys Lys 
290 295 300 

Leu Phe Ser He Gly Leu Asp Phe Va^ Trp Gin Asp Met 
305 310 315 



( 102 ) »^¥9 - 5 0 5 9 8 8 

ai)lB?lI©@IS : K 

amWL'S:^-t^^ : Modified-site 
(B)#SM : 272 

(A)4fM^^i-fa-i' : lodified-site 
• 273 

<ix)SayiJtD#Slt : 

(A) iNFS!j*^-riS^ : Bodified-slte 

(B) #^'fci:® : 274 

<xO!E5«J : B3?«l»-^10 : 

Met Thr Asn Tyr Asn lyr Asp Asn lyr Asn Tyr Asn Bin Ser Asp Leu 
15 10 15 

lie Ala Pro Gly Tyr Pro Ser Asp Pro Asn Phe Tyr He Pro Met Tyr 
20 25 . 30 

Phe Ala Ala Pro Trp Val Val Val Lys Gly Cys Ser aiy Asn Ser Asp 
35 40 45 

Glu Gin Tyr Ser Tyr Gly Trp Phe Met Asp Asn Val Ser 61n Thr Tyr 
50 55 60 

Met AsB Thr Gly Gly Thr Ser Trp Asn Cys Gly Glu Glu Asn Leu Ala 
65 70 75 80 

Tyr Met Gly Ala Gin Cys Gly Pro Phe Asp Gin His Phe Val Tyr Gly 
85 90 95 

Asp Gly Asp Gly Leu Glu Asp Val Val Gin Ala Phe Ser Leu Leu Gin 
100 105 110 

Gly Lys Glu Phe Glu Asn Gin Val Leu Asn Lys Arg Ala Val Met Pro 
115 120 125 

Pro Lys Tyr Val Phe Gly Tyr Phe Gin Gly Val Phe Gly lie Ala Ser 
130 135 140 



( 103 ) 1#*¥9 - 5 0 5 9 8 8 

Leu Leu Arg G1u Gin Arg Pro 61 u 61y Gly Asn Asn He Ser Val Ser 
145 ISO 155 160 

Glu lie Val Glu Gly Tyr Gin Ser Asn Asn Phe Pro Leu 61 u Gly Leu 
165 170 175 



Ala Val Asp Val Asp Met Gin Gin Asp Leu Arg Cys Ser Ser Pro Leu 
180 185 190 

Lys lie Glu Phe Trp Thr Ala Asn Lys Val Gly Thr Gly Gly Asp Ser 
195 200 205 

Asn Asn Lys Ser Val Phe Glu Trp Ala His Asp Lys Gly Leu Val Cys 
210 215 220 

Gin Thr Asn Val Thr Cys Phe Leu Arg Asn Asp Asn Gly Gly Ala Asp 
225 230 235 240 

Tyr Glu Val Asn Gin Thr Leu Arg Glu Lys Gly Leu Tyr Thr Lys Asn 
245 250 255 

Asp Ser Leu Thr Asn Thr Asn Phe Gly Thr Thr Asn Asp Gly Pro Xaa 
260 265 270 

Xaa Xaa Tyr lie Gly His Leu Asp Tyr Gly G1y Gly Gly Asn Cys Asp 

275 280 . 285 

Ala Leu Phe Pro Asp Trp Gly Arg Pro Gly Val Ala Glu Trp Trp Gly 
290 295 300 

Asp Asn Tyr Ser Lys Leu Phe Lys lie Gly Leu Asp Phe Val Trp Gin 
305 310 315 320 

Asp Met Thr 



CZ)E3ni#-tll©it^ : 

: Z02T $ /iJ 
(D) h^^a-J- : 

CA)#liJSr^^HB-^ : Kodifled-site 

(B)#^E>t4® : 43 

amm^m.-tm^ : Modified-site 
(B^^lilrg : 176 

CDm<Dmn: /g2= "X{±miscTi yg^-C^S" 

<xi)Eyii : gayij#^ii : 



( 104 ) ^Sip9 - 5 0 5 9 8 8 

Met Thr Asn Tyr Asn Tyr Asp Asn Leu Asn Tyr Asn Gin Pro Asp Val 
1 5 10 15 

Val Pro Pro Gly Tyr His Asp His Pro Asn Tyr Tyr lie Pro Met Tyr 
20 25 30 

Tyr Ala Ala Pro Trp Leu Val Val Gin Gly Xaa Ala Gly Thr Ser Lys 
35 40 45 

Gin Tyr Ser Tyr Gly Trp Phe Met Asp Asn Val Ser Gin Ser Tyr Met 
50 55 60 

Asn Thr Gly Asp Thr Ala Trp Asn Cys Gly Gin Glu Asn Leu Ala Tyr 
65 70 75 80 

Met Gly Ala Gin Tyr Gly Pro Phe Asp Gin His Phe Val Tyr Gly Asp 
85 90 95 

G1y Asp Gly Leu Glu Asp Val Val Lys Ala Phe Ser Phe Leu Gin Gly 
100 105 110 

Lys Glu Phe Glu Asp Lys Lys Leu Asn Lys Arg Ser Val Met Pro Pro 
115 120 125 

Lys Tyr Val Phe Gly Phe Phe Gin Gly Val Phe Gly Ala Leu Ser Leu 
130 135 140 

Leu Lys Gin Asn Leu Pro Ala Gly G1u Asn Asn lie Ser Val Gin Glu 
U5 150 155 160 

He Val Glu Gly Tyr Gin Asp Asn Asp Tyr Pro Phe Glu Gly Leu Xaa 
165 170 175 

Val Asp Val Asp Met Gin Asp Asp Leu Arg Val Phe Thr Thr Lys Pro 
180 IBS 190 

Glu Tyr Trp Ser Ala Asn Met Val Gly Glu 
195 200 

(2)Ba?ij#^i2©ms : 

(B)s : mm 
(.om<om : 

(D)b7iloi!'— : ESatfe 
(il)ie?iJ©SS : DNA (genomic) 

(A) #S[*S-#-|B-^ : iiiisc_difference 

(B) #ffiC£a : mWi C573, 

CA)4?ili^a-ra^ : misc_difference 



( 105 ) !|«^¥9 - 5 0 5 9 8 8 

CB:>^^^m : mtk (601, 
(xi)|E5iJ : E?1J##12 : 



AT6ACAAACT 


ATAATTAT6A 


CAATTT6AAC 


TACAATCAAC 


CGGACCTCAT 


CCCACCTGGC 


60 


CATGATTCAS 


A7CCT6ACTA 


CTATAHCCG 


ATGTACTTTG 


CG6CACCAT6 


GGTGATCGCA 


120 


CATGGATATC 


GTGGCACCAG 


CGACCAGTAC 


TCTTATGGAT 


GGIIIIIGGA 


CAATGTATCC 


380 


CAGTCCTACA 


CAAACACTG6 


CGATGATGCA 


TGGGCTGGTC 


AGAAGGATTT 


GGCGTACATG 


240 


GGSQCACAAT 


GTGGGCCTTT 


C6ATCAACAT 


TTTGTGTATG 


AG6CTGGAGA 


TG6ACTTGAA 


300 


GACGTTGT6A 


CCGCATTCTC 


TTATTT6CAA 


iSGCAAGGAAT 


ATGAGAACCA 


G6GACTGAAT 


360 


ATACGTTCTS 


CAATSCCTCC 


GAAGTACGTT 


TTCG6ATTTT 


TCCAAGGCGT 


ATTCGGAGCC 


420 


ACATCGCTGC 


TAAGGGACAA 


CTTACCTGCC 


GGCGAGAACA 


ACGTCTCTTT 


GGAAGAAATT 


480 


GTTGAAGGAT 


A7CAAAATCA 


GAACGTGCCA 


ITTGAAGGTC 


TTGCTGTG6A 


TGTTGATATG 


540 


CAAGATGACT 


TGAGAGTGTT 


CACTACGA6A 


CC66CGTTTT 


GGACGGCAAA 


CAAGGTG6GG 


60O 


GAAGGCGGTG 


ATCCAAACAA 


CAASTCAGTG 


TTT6AGTGGG 


CACATGACAG 


GGGCCTTGTC 


660 


TGCCAGACGA 


AT6TAACTTS 


CTTCTTGAAG 


AAC6AGAAAA 


ATCCTTAC6A 


AGTGAATCAG 


720 


TCAHGAGGG 


AGAAGCAGTT 


GTATACGAAG 


AGTGATTCCT 


T6GACAACAT 


TGATTTTGGA 


780 


ACTACTCCAS 


ATGGGCCTAB 


C6ATGCGTAC 


ATTGGACACT 


TAGACTACGG 


TGGTGGTGTG 


840 


GAGT6TGAT6 


CACTATTCCC 


AGACTG6G6T 


C6ACCAGACG 


T6GCTCAATG 


GTG6GGCGAT 


900 


AACTACAA6A 


AACTATTCAG 


CAnCGTCTC 


GACnCGTAT 


G6CAAGACAT 


GAC 


953 



C2)ffi?IJ#^13«>fia : 

(B)M : mm 

CiDiS^CDa^ : (genomic) 

(A) i|^®*^i-i2-^ : nisc_difference 

(B) #HeE<firg : (814.. 821, "*> 



( 106 ) i|#a¥9 - 5 0 5 9 8 8 



ATA Ar A A ATT 


ATAArTAr^^A 
nuHAU. 1 MUuH 


LAAUIAIAAL lALAACCAbT CAfiATCTTAT TGCTCCAGGA 


60 


TATCCTTCCG 


ACCCGAACTT 


CTACATTCCC AT6TATTTTG CA6CACCTTG GGTAGTTGTT 


120 


AAGGGATGCA 


GTGGCAACAG 


CGA7GAACAG TACTCGTACG GATGGTTTAT GGATAATGTC 


180 


TCCCAAACTT 


ACATGAATAC 


TGGTGGTACT TCCTGGAACT GTGGA6AGGA 6AACTTGGCA 


240 


TACATG6SAG 


CACAGTGC6G 


TCCATTTGAC CAACATTTTS TGTATGGTGA TGGAGATGGT 


300 


CTTGABGATG 


TTGTCCAAGC 


GT7CTCTCTT CTGCAAGGCA AAGAGTTTGA GAACCAAGTT 


360 


CTGAACAAAC 


GTGCCGTAAT 


GCCTCCGAAA TATGTGTTTG GTTACTT7CA StSGAGTCTTT 


420 


GGSATTGCTT 


CCTTGTTGAG 


AGAGCAAAGA CCAGAGGGTG GTAATAACAT CTCTGTTTCA 


480 


GAGATTGTCS 


AAGfiTTACCA 


AAGCAATAAC TTCCCTTTAG AGGGGTTAGC CGTAGATGTG 


540 


CATATGCAAr 


Mf\Uf\ III U^U 


ftTRTACTTfA rPArTftAACA TTGAATTTTC GArGfifAAAT 


goo 


AAl^CTAACrA 




rTrCAATAAr AAftTriiCTCT TTrflAATCncr ArATHArAAA 




GCCCTTGTAT 


fiTCAGACGAA 


TGTTACTT6C TTCTTGAGAA ACGACAACGG CGGGGCAGAT 


720 


TACGAA6TCA 


ATCAGACAfr 


GAGSeAGAAG GGfftGTACA CGAA6AATGA CTCACT6AC6 


780 


AACACTAACT 


TCGGAACTAC 


CAACGACG6G CCGGGGGGG6 GGTACATTGG ACATCTGGAC 


840 


TATGGTG6CG 


6AGGGAATTG 


TGATGCACTT TTCCCAGATT GGGGTCGACC 6GGTGTGGCT 


900 


GAATGGTGGG 


GTGATAACTA 


CAGCAAGCTC TTCAAAATTG 6TCTGGACTT C6TGTGGCAA 


960 


SATATGACA 






969 



csm : mm 

CD) h=i?Di?- : lamt^ 

(iDBB^Oimi : DNA (genonic) 

CA)#^'4:^'^'^-^ : misc_difference 
. (B)#«^M : mm (128. •"') 

CD)flb<z>it$g : /ia= -giimisc.^jife-ei.s- 

(A)i|t©-£-a-rS-^ : inisc_difference 
CBmm^m : (232, 
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CA)#^4'^"ta5-^ : Bisc_difference 
(B)#:afeg : (249. "'') 

amm'^mrtm^ siisc.difference 
(B)#^Et£e : (526, '"'> 

(xDBB^iJ : E^J#^14 : 

ATGACAAACT ACAATTAC&A CAACTTGAAC TACAACCAAC CAGACfiTCGT TCCTCCASGT 60 

TATCAC6ACC ATCCCAACTA CTACATTCCA ATGTACTACG CAGCACCGTG GTTG6TCBTT 120 

CA666ATGCG CGG6GACATC GAAGCAATAC TC6TACGGTT 6GTTTAT6GA CAAT6TCTCT 180 

CAGTCGTACA TGAACACTGG AGATACGGCG TGGAAaGCG GACAGGAAAA CGTGGCATAC 240 

ATGGGCGCGC AATACGGGCC ATTTGATCAG CACmGTGT ATG6TGATGG AGATGGCCrT 300 

GAAGATGTCG TCAAAGCGTT CTCCTTTCTT CAAGGAAAGG AGTTCGAAGA CAAAAAACTC 360 

AACAAGCGTT CTGTAAT6CC TCC6AAGTAC eTGTTTGGTT TCTTCCAG66 TGTTTTCG67 420 

6CACTTTCAC TGTTGAAGCA 6AATCTGCCT GCCGGA6AGA ACAACATCTC AGTGCAA6A6 480 

AHGIGGAGG GTTACCAGGA TAACGACTAC CCCTTTGAAG GGCTCGCGGT AGATGTTGAT 540 

ATGCAAGATG ATCTGC6AGT GTTTACTACC AAACCAGAAT ATT66TCGGC AAACAT6GTA 600 

GGCGAAQ 607 

amm<ow& : 
(.urn :Tiym 

Tyr Arg Trp Gin Glu Val Leu Tyr Thr Ala Met Tyr Gin Asn Ala Ala 
1 5 10 15 

Phe 61 y Lys Pro He He Lys Ala Ala Ser Met Tyr Asn Asn Asp Ser 
20 25 30 

Asn Val Arg Arg Ala Bin Asn Asp His Phe Leu Leu Gly Gly His Asp 
35 40 45 
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Gly Tyr Arg He Leu Cys Ala Pro Val Val Trp Glu Asn Ser Thr S1u 
50 55 60 

Arg Glu Leu Tyr Leu Pro Val Leu Thr Gin Trp Tyr Lys Phe Gly Pro 
65 70 75 80 

Asp Phe Asp Thr Lys Pro Leu Glu Gly Ala 
85 90 



(ii)ge?il©a^ : DNA (genomic) 

(A)#M-^^"^IS-^ : misc_difference 
(:B)fif^'E:St : (5. 

CADil^^'^-^-rfB-^ : misc.difference 

(A) 1^S^<^S'rie^ : nisc_difference 

<A)#^-S:^^ia-^ : iDisc_difference 

(B) ^^E'tig : mm (15. 

Cix)SeyiI®#m : 

(A)#^^^^t2^ : misc_difference 

Q&m^^mi : mm (is, 

(ix)B£JiJ©#^S : 

(A) #ii^^^S2-^ : misc_difference 

(B) #^Eli3[S : (21. 



( 109 ) 

(xi)g23?lJ : S2^i#^16 : 
AT6TANAANA ANGANTCNAA NGT 

(B)^ : 

Cii)ie?iJO®5l3 : DNA (genonic) 

Cix)ie?iJ©#^ : _ 

(A) 4#M4"^'^iB-^ : misc_difference 

CA)«BF^-^lS"^ae.-^ : misc_difference 
amWi^Mir^^ : oisc_difference 

(B) #«iag : e» (12. 

CA)iff m^^-rta^ : nisc_difference 
(B)#:&te@ : (15, 

(D)flfi©tffft: -NtiC^yt{*T-e*5 

Cix)i^Jffl#^ : 

amWi^M-tm.n : mlsc.difference 

iBmuum-.m^ (is, •"') 

(A) #^|ii-S-^"^8£-^ : nisc_difference 

(B) #:&teS: (21, 

ATGTANAAKA ANGANAGNAA NGT 



( 110 ) - 5 0 5 9 8 8 

(i)ie?IJ<0!(f-fe: 

(ii)g£7ij£Dli^ : DNA (genomic) 

(A) ^^^^i-i2^ : Bisc_difference 

(B) #:&<iS : (3. -> 

<A)i|tM^^'^^-^ : oisc_difference 
(B)1*&aS : (6. 

(A) 4#M*^-t-32-^ : misc_difference 
<B)#qati:® : (9. -) 

CA)JS^^^-riB# : misc_difference 

(B) #^Sfee : ®M (12. 

(A) !^^ifc*^-rs2-^ : misc_differeiice 
<B)#^E{i§ : (15, -) 

(xi)gaa?ij : SB^!I#^18 : 

TANCCNTCNT GNCCNCC 17 

(i)ieyijo#-fe : 

(B) S : ^fe 

(ii)ie?i|®aM : DNA (genonic) 

(ix)ge^l£D#t|i : 

(A)#^^^"i~iE.-^ : niisc_difference 



( 111 ) 9-505988 

(B)#qS&g : <3, 

CA) ^^^^"i~S# : miscjdifference 

(B)#q£<i5ril : ^Wk (6. 

(A) #^<^^-t-iB-^ : niisc_difference 

(B) #ffi{4g : mm (9, 

(A)#M-^^^ia-^ : raisc_clifference 

CB) #^Eag : (12. ■"-) 

(A) «^^*a^i2-^ : misc.difference 

(B) #^E^® : (18. ""^ 

CD)<fe©1f |g : /'ia= "NtiC^/itiT-e^S " 



GGNCCNAANT TNTACCANTG 20 

C2>ffi?iJ##20©l«^ : 

CA):g$ : n^mM 
mm : iits 

CD) h^i-tnv?- : nm^ 

(ii)Ba?!I<Z>SS : DNA (genomic) 

amm^m-t^^ misc.difference 
(B)#:ffistS : ®^ (3. -) 

CA)^^^|g-#"Ha# : misc_differencie 
(B)#^Eeg : ffi^ (6. 

(ix)ieyij®4^^ : 

(A) #^-^^"#"ia-^ : iBisc_difference 

(B) #qS>|ig : m.9k (12. 



( 112 ) 

(A)i|#St*^-ne-§- : mi8C_difference 
CB>#«Efe® : (15. -) 

TANCBNTGGC AN6AN6T 



(B)S! : ^esc 

(ii)aHyiJ®SIS : DNA (genonic) 

CA) #m^^-ri5-^ : nisc.difference 
<B)#^Eiig : gift (3. 
(D)fft©1t$g : ViB= -NliT^yi:tiC t?Si«" 

(A)«l^^*^-t^-^ : misc.difference 
<B)#^EfiL® : (6, 

<A)#1|{^^-#-|E^ : nisc_difference 
<B):^«E{4g : ®^ (12. 

<A)s|^^*^-t^-^ : inisc_difference 

CB) #^5{4g : (15, 

(Dmoff $a : "N{iG*fc{iA-C*>S" 
TANAGNT6GC ANGAN6T 

(i)BeJiJcD#-fe : 
(Mm : 



( 113 ) !|^^jp9 _ 5 0 5 9 8 8 

(iOBe^pUm : cDNA 

ATGTACAACA AC6ACTCGAA CSTTCGCAGG GCGCA6AACG ATCATTTCCT TCTTG6CS6C 60 
CAC6ACGGTT A 71 

<A):g$ : 23T 5 

(.iimm<Dmm k 

Met Tyr Asn Asn Asp Ser Asn Val Arg Arg Ala Gin Asn Asp His Phe 

.1 5 10 15 

Leu Leu Gly Gly His Asp Gly 
20 

(B)M : mm 

(iOSa^JCD^ : cDNA 
(xi)i£^] : BK«m-^24 : 

ATGTACAACA ACGACTC6AA CGTTC6CAGG 6CGCAGAACG ATCATTTCCT TCTT6GTGGA 60 
CATGATGGAT ATCGCATTCT 6TGC6CGCCT GTT6T6TG66 AGAATTC6AC CGAACG6AAT 120 
TSTACTTGCC C6TGCTGACC CAAT6GTACA AATTCGGCCC 160 



( 114 ) ij^^jftg _ 5 0 5 9 8 8 

(B)M .T^jm 

Het Tyr Asn Asn Asp Ser Asn Val Arg Arg Ala Gin Asn Asp His Phe 
15 10 15 

Leu Uu Sly 61y His Asp 61y Tyr Arg He Leu Cys Ala Pro Val Val 
ZO 25 30 

Trp Glu Asn Ser Thr Glu Arg Glu Leu Tyr Leu Pro Val Leu Thr 61 n 
35 40 45 

Trp Tyr Lys Phe 61 y Pro 
50 

C2)E?i]#^260til*a : 

CD) h»KDS?- : miatfc 



TACA6GTGGC A66A66TGTT GTACACTGCT ATGTACCAGA ATGCGGCTTT CGGGAAACCG 60 

ATTATCAAGG CAGCTTCCAT GTACGACAAC GACAGAAACG TTCGCGGCGC ACAGGATGAC 120 

CACTTCCTTC TCGGCGGACA CGATGGATAT CGTATTTTGT 6TGCACCT6T TGTGTG66AG 180 

AATACAACCA GTCGC6ATCT GTACTT6CCT 6TGCT6ACCA 6T66TACAAA TTCGGCCC 238 



( lis ) itt«¥9 - 5 0 5 9 8 8 

Tyr Arg Trp Gin Slu Val Leu Tyr Thr Ala Met Tyr Gin Asn Ala Ala 
15 10 15 

Phe Gly Lys Pro lie lie Lys Ala Ala Ser Met Tyr Asp Asn Asp Arg 
20 iS 30 

Asn Val Arg Gly Ala Gin Asp Asp His Phe Leu Leu Gly Gly His Asp 
35 40 45 

Gly Tyr Arg lie Leu Cys Ala Pro Val Val Trp Glu Asn Thr Thr Ser 
50 55 60 

Arg Asp Leu Tyr Leu Pro Val Leu Thr Lys Trp Tyr Lys Phe Gly 
65 70 75 

CiomMccfmm cdna 

GCTCTAGASC ATGTTTTCAA CCCTTGC6 28 

CiOmM<Dmm : DNA (genomic) 
(xi)ie^ : EyU||#29 : 
AGCTTSTTAA CATGTATCCA ACCCTCACCT TC6TGG 36 

(2)Ifia«J#-t30CDft^ : 

(B)s -.mm 
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CiDiEJiJoai^ : DNA (genomic) 
ACAATTGTAC ATAG6TT6Gfi AGTGGAAGCA CCGC 34 

Cii)l£Jli<DSil : ^Zf^ K 

Lys Asn Leu His Pro Gin His Lys Met Leu Lys Asp Thr Val Leu Asd 
1 5 10 15 

He Val Lys Pro Gly His Gly Glu Tyr Val Gly Trp Gly Glu Met Gly 
20 25 30 

Gly He Gin Phe Met Lys Glu Pro Thr Phe Met Asn Tyr Phe Asn Phe 

35 40 . . 45 

Asp Asn Met Gin Tyr Gin Gin Val Tyr Ala Gin Gly Ala Leu Asp Ser 
50 55 60 

Arg Glu Pro Leu Tyr His Ser Asp Pro Phe Tyr 
65 70 75 

C2)ge?lJ#^32CDtt$a : 

iBm : mm 

ayi^Wi'&m:-tm^ nisc_difference 
(B)#$i£a : mm (3. 

(D)ilfe©ff$a: /'a= "NJ±G*/cttA-e*)S" 

(A)#^^^-rse-t : nisc_difference 
CB)#«ii® : (6. 
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(.fi)^WL'^M'TsS.^ : miscjdifference 
CB)^ft&g : mm (9. 

(ix)g2?I|©#m : 

CA)#gi-^^-#-ie-^ : nisc_difference 
(B)^?^£M :Sg^ (15. -) 

(A) #^-$:^-ria^ : misc.difference 

(B) #^E13:M : ®«4 (18. -) 

(ix)Be?iJ04fSi : 

(A) ^S^^^-^Ha-^ : misc_difference 

(B) #;S^4ft : (21. 

CANCANAANA TGCTMAANGA NAC - 23 

(2)a2?«J«-^33©m« : 

(i)e2^i(Di^fe : 

(OiK®m : 
(ii)S2y!l©li® : cDNA 

(A) 4#lft^^"^ia-^ : misc_di f f erence 

(B) ^«<4® : ®^ (3, 

(A) ^^^^^-ria-^ : misc.diff erence 

(B) #:fftftS : (6, -) 

<ix)ia^lJ<D#i( : 

(A) i^lS*S-ria^ : inisc_difference 

(B) #:ateg : ffi#| (9. "••) 

(D)ft&6Dtg#g : /i2= "N{±G*/:«AT?*5" 
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(AJ^m^-^-riE-^ : misc_difference 
(B)#fe{i® : mWk C15. 

amm^m-t^^ misc.difference 
(B)^;St!L® : BSI (18. -") 

(A>4^^^^-riS-^ : raisc_difference 
(B)#«iiS : C21, 

CANCANAANA TGTTNAANiSA NAC 23 

(B)s : mm 

(ii )K^JtD«S : cDSA 

<k)W^^^^-tM^ : niisc_difference 
CBm^ik^ : C3. 

(A)1#S^-^^'#"iE-^ : inisc_difference 

CD)ftb©f1lgl : /iE= •'N{iG*fcf±AifcttTi)t{±CT?455- 
(A)#^J$-^-^^-^ : inisc_difference 

<A)#jt^^-r^^ : misc.difference 
X^mtE^m : (12. -) 
(D)flb©tt^: /ia= "N{*G*fc(*A-C*-5" 
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(A) #^^^-tse-^ : misc.difference 

(B) #^Eiig : (15. •"-•) 

<D)'|tfi<Otf : ym= "NtiGS/c«A-C&5- 

(A) ij#m*^-t-ia^ : misc_difference 

(B) ^^£{ie:g« (18. 

TANAANGGNT CNCTNTGNTA 20 

(A) g$ : 20J^*t 

(B) ® : mm 

(ii)ie^J®aS : cDXA 

' (.ixMm'cDnik: 

(A) i|#^^^-ria-§' : misc_difference 

(B) fip:a<aS : SJR (3, 

(ix)ae7ij®#ist : 

a^i^m^^irsS.^ : misc_difference 
(B)#:&&g : ®^ (6. 

CA) #^^g-ri2-^ : misc.difference 
<B)#lfc^S : (9. 

CDmcDinm: "NfiC^^ttA-CAS" 

Q^^M.^^'tei^ : misc_difference 

CB) #^E^jt® : (12. 

(D)^©fffg: ./|B= -NfiG^/c«A^fc{iT^^c(iCT?*>5'' 

(ix)ia?IJCD#^ : 

CA)#M*^t-ia-^ : misc_difference 

(B):^lteM : (15. "•') 

CDm<Dmn.: /I2= "NfiG^/ctiA-e^-S" 

<ix)Be?iJ©#m : 
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amm.^^-rm^ : misOifference 
<B)#^£14e ; ®gl (18. --) 

TANAAN6GNT CNGANTGNTA 20 

CB)S : ^Se 
(C)m©#jC : -:^m 

(ii)BB3^j<oaSS : cDNA 
Cxi)EEyiJ : fE^ilS^Se : 
AAACTGCAGC TGGCGCECCA TGGCAGGATT TTCT6AT 37 

(B)i!i : mm 

cm h^Dv>- : mmtt 

CiDSS^JCDS^ : cDNA 

Ch^^&i^^-tid.^ : nisc_difference 
<B)#l9E>ae : eife (6. -) 

(A>i^gi^^^ie-^ : raisc_difference 
(B5#:&i4g : SS^ (9. 

(ix)Be^iJ©#^ : 

(A) i|#|£*^^la-^ : nilsc_dlfference 

(B) #:j£1iig : fi^ (12, '"') 

(ix)le^iJ<D^iai : 

(A)#^^^"^l£-^ : Bisc_differCTce 
CB)#^Ettg : ®S4 (15, -) 
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amWL^m-rm^ misc.difference 

(smtEiSLm : mm cia. -) 

(.hmWL'^m-t^^ : inlsc_dlfference 
<B)#^E^S : mm (21. 

(xi)B2Jl| : I&?iJ#-^37 : 
ATGACNAANT ANAAKTANGA NAA 23 

CB)M : mm 

aOfi3JT|®aaS : cDNA 

CA) #®t^a-ria^ : misc.difference 

CB) #^E>iia : m.m ci. 

(D)flli©1f^: /ie= "NfiA^jtliGX-^S" 

CA) #M^^-^a^ : ntisc_difference 

CB) #;a^© : It^ (4. 

CA) #9^'S'II*#^-^ : ralsc_difference 
CBm^^m : (13. -) 

(A) #m^a-riB-^ : misOifference 

(B) #«EM : (16. 

(ix)g2Jll0i|f?gc : 

(A)4f ^^3^"i"B5-^ : inlsc_difference 

CB) «{4a : (19. 

Omcomni /i5= ''N{iG^fcaA*fe{iT^fc{d:C-e*5" 
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(xi)gS?iJ : m^m^38 : 
NTGNGGCATC ATNGCNGGNA C 21 



(2)ffi?IJ##39©if » : 

csm : mm 

(IDSSJiIoaSB : cDNA 

CA) 4#St*^-#-|a-^ : misc_difference 

(ix)gByil©#?S : 

-CA)J^M<£-^'^Sa-^ : misc_difference 

CB) i^«'[ig : ggi (9. 

(ix)@eM®#m : 

CA)i|^8fc*S^i2-# : misc.difference 
(B>#^E«fcg : S«l (15. 

CA)^^^^"#"ia-^ : misc_difference 
am^^S:&m (18. 

<D>ftb®1g*R: /ia= "NfiG^fcttAT^^-S- 

(A)^SIi^^"^l2^ : misc_difference 
CBD#:S^a[S : ilg5(21, ") 

6TCATNTCNT GCCANACNAA HTC 23 
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m m ^ ^ 

M^HstroC >Tg>S:ieiiE 



I. m^^aoga^ - 

Esherichia coli DBS a -pGLl tlA;^l£#^ : 

NCI MB 40652 



in. §:^isj:a^m. 

m^ftoBm Uc^ij-(tij-csafct^.5 

iv. jsmcofcit><Dm^g>^iE 
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m m u A 



I . ^"pt^" 


n. Sii^i^cD^^ 












NCIMB 40652 








1994^^^209 



















=^ ^IiJl0.2Ca)<ii)*5j:tJ«(iii){cis«L/y::JS^fc:{*. Mco^#S« 



IV. ^gSftBI-g-ff^fcjfe#* 



SflJr : -fr'UH -t-k'-2 IT-W 
7ft- rrO* 23 



B«- : 1994^P.6^30B 
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B ^ ^ 



i^^^^c-:3t,^TgDS§6aiE 



Esherichia coli DH5 a — pGL2 tl^S:l6#^ : 

NCIMB 40653 



IV. <£#^g>fci!^gHtjtg>^gE 



7ft- r7-f7' 23 Bli- : 1994^6^30 3 
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m m m ^ 



I. 














NCIMB 40653 








1994^6^205 



















' «MiJ10.2(a)Cii);b'«ka:Ciii)JCie«Uy::«-^tC(4s ®&ffiD^#i* 



IV. j^gStlit'&?T^fcjM»* 



: x3>-T-{xAt'- 'J$f7r 
ttBir : •frnH i-t'-2 17-A9^ 

7ft- r?^?' 23 



Bft : 1994^6^30 H 
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m m ^ 3Si 



Esherichia coli K12 : 
DH5a-pMC NCI MB 40687 



IV. fe^(0fcj6g)gf^<D^g£ 



±12 I -cs^^nsisa^^accDH^^SE^^T'MstL, im 



7ft- F'f-f?* 23 : 1994#I0>S6H 
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S B( IS 3C 



I. SfE* 


n. 5a^iej<z>^;p 








Sl£#^ : 




NCI MB 40687 








1994^10^38 


IE. i^SfdEa-r^aE"!^ 

















* Ml0.2(a)(ii)*jJ;CJ«(iii)ir£«Ufc«-^fC{S, miO^W^ 



tt0f : -fr'MS i-f-2 17-*7^ 
Tft- KH?' 23 



Btt : t9g4#^10^6B 
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m m m 



Esherichia coli K12 tlfc^l£#^ : 

DH5a -pMVl NCI MB 40688 

ni. prefect: c^gg 

IV. fejfecDfc$b<Dai::^g)^l£ - - - 



7ft- V'f'f?' 23 an : 1994^10^6 B 
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s is «l ^ 



I. Wf6# 














i^IUB 40688 



























«l3i; : xjtJ'-T-fxi.t*- "J^f?!-' 
tt^ : -f^'gi^a i-f-2 17-*7-f 

7ft- ^'7•f7* 23 



B4t : 1994#.l0fl6H 
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m m m 3^ 



Esherichia coli K12 tlfz^sfM^ : 

DH5a -pMV2 NCI MB 40689 ' 

IV. fe^c;>fctog>ft^g)^ifc 



7ft- Y*74r 23 : 19?4^L0S6B 
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S ^ ^ 

















NCIlffi 40689 








1994:^10^39 



















:Sf4: : xjty-T-fJLir- 'j^77F' 
ttHJr : -frUAB x-f-2 17-*7'f 

7ft- f*7-f7* 23 



Bf+ : 1994^10^ 6B 
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MiS 3 
1 4K 

m fSi m ^ 



t*#^:GLQ-l<Qingdao) ^^^ItS^ : 
■ CCAP I373/L 

in. ggfejgjcgJM 



fiEBJf : -f*' f -1-34 4x-f * ^- > ) 
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fis 3 

1 

S US ^ 



*S|E#-^:GLSC-KCalifornia) tlJt^i€#-^ : 

cap 1373/2 

-ffl. ^Itfecfct/ga.. ■■ . 

IV. ^^<0fca!^(D5g^(DSie 



mr : -f+'-MS V-t-34 ii-fU- , (S^S) 

t'-.*-.4*7;;i.3^ Bit : 1994^11.^ 10 B 
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Fig. I. Gracilaria lemaneifc: unis®±^|34o ckC>>';vCT0^5®<&iii-Calcoflour 
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Fig. 2. ®^S^Wt"iGracilaria lemaneiforfflisOPAS/Anilinblue Black^feo 
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[03] 
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[04] 





Fig. 4. ^ti'->2ya-y^mi^t:.T>^'^>:^mm <i±^D ti^ ^(o^n<oc 
alcoflour fhite^fe (T^U) ir J; t)^^t^^Mi^^c:lS^^nTl^S» (46xfc 
«kafl08x) « 
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Fig. 5. T^o — 7'2^^l^/c?^t.^T>'^-fe>X^tt5*^*Gracilaria lamaneiforiais 

^<Dmm±izM.iii^n?> (294 x). 
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[061 




EcoRI3J2 
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[07] 



Sspl 6.4 
XmnI 6.21 
Seal €.2Q 



T3 y>o^-*)~ 4.34" 
SacI4.33 

Xhol 3.89 




T 7 .7t)^-1- 0.6 S 

IKpnl ■ 
Apal . 

Xhol 
Aool 

SaUgimcII) 
Hxndni 



[pal 0.72 

hoi 1.10 
L14 
ainHI 1.23"^ 
lel 1.40 

all 1.44 



RV1.66 
Seal 1.75 



AccI2.4fi 



Smal 3.03 
ECORI3.18 
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[08] 
FIGURE 8 



MFSUAFVAP SALGASTFVG AEVRSNVRIH SAFPAVHTAT RKTNRLNVSM TALSDKQTAT AGSTDNPDGI 

DYKTYDYVGV WGFSPLSNTN WFAAGSSTPG GITDWTATHN VNFDRIONPS ITVQHPVQVQ VTSYNNNSYR 

VRFNPDGPIR DVTRGPILKQ QLDWIRTQEL SE6CDPGMTF TSEGFLTFE7 KDLSVIIYGN FKTRVTRKSD 

6KVIMENDEV GTASSGNKCR 6LMFVDRLYG WAIASVN KNF RNDAVKOFGF YGAGEVMCK Y ODTYILERTG 

lAMTNYNYDN LNYNQWDLRP PHHDGALNPO YYIPMYYAAP WLIVNGCAGT SEQYSYGWFM DNVSOSYMNT 

GOTTWNSGQE DLAYNGAQYG PFDQHFVYGA GGGHECVVTA FSLLQGKEFE NQVLNKRSVM PPKYVF6FFQ 

GVFGTSSLLR AHMPA6ENNI SVEEIVEGYt) NNNFPFE6LA VDVDMQONLR VFTTKGEFVrr ANRVfiT fir.nP 

MES^EEWAH D KGLVCQTNI TCFLRNDNEG ODYEVNOTLR ER OLYTKMDS LTGTDFGHTD DGPSDAYIGH 

LDYGGGVECD ALFPDWGRPO VAEWWGNNYK KLFSIGLDFV WQDHTVPAMM PH KIGDDINV KPnGN WPNfln 

DPSNGQYNWK TYHP QVLVTD MRYENHGREP MVTORN IHAY TLCESTRKEG IVENADTLTK FRRSYIISRG 

GYIGNQHFGG MWV6DNSTTS NYIQMMIANN INMNMSCLPL VGSDIGGFTS YDNENQRTPC TGDLMVRYVO 

AGCLLPWFRW HYORWIESKD HGKDYQELYM YPKEHDTLRK FVEF RYRHQE VLYTAHYONA AFRKP TTifflfl 

SMYNNDSNVR RAONDHFLLG G HDGYRILCA PVVWENSTFR Fl YI.PVLTOW YKFGPDFDTK PI FRAM Nr,r,n 

RIYNYPVPQS ESPIFVREGA 1LPTRYTLN6 ENKSLNTYTD EDPLVFEVFP LGNNRADGMC YLDDGG VTTN 

AEDH6KFSVV KVAAEODGGT ETITFTNnCY FYVFCSPFVU RVRGAQSPSN [HVSSGAGSQ DHKVSSATSR 
AALFNDGEHG DFUVDOETDS mLKLPNVVI PnAVTT TT 
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FIGURE 9 








6L1 


- 


MFSTLAFVAPSALGASTFVGAEV-RSNVRIHSAFPAVHTATRiaNRLNVS 


-49 


6L2 




MYPTLTFVAPSALGARTFTCVGIFRSHiLIHSVVPAkLAVRKSNRLNV^ 


-50 


GLl 


- 


MTALSOKQTATAGSTDNPDGIDYKTyDYVGVWGFSPLSNTNHFAASSSTP 


-99 


GL2 


- 


MSALFOKPTAVTGGKDNPONiNVTTYDYVPVW^ 


-100 


GLl 


- 


GGITDWTATHNVNFDRIDNPSITVQHPVQVQVTSYNNHSYRVRFNPDSPI 


-149 


GL2 




GDIDDVrfATMNVNroRiDNPSFTLEKPV^ 


-150 


GLl 




RDVTRGPl LKQQLDWIRTQ ELSEGCDPSMTFTS EGFLTF ETKDLSV 1 1 YS 


-199 


GL2 


- 


RDVDRGpi LQQQLNwiRKQEQkGFDPiaiGFTKEGFLKFEfK^^ i lYG 


-200 


GLl 


- 


HFKTRVTRKSDGKVIHEMDEVGTASSGNKCRGLHFVDRLYGNAIASVNKN 


-249 


GL2 




NFiaRVTRiaiDGKGiMENNEVPAGkGMKC^ 


-250 


GLl 


- 


FRNDAVKQE6FYGASEVNC*:YQDT YILERT6IAMTNYNYDNLNY 


-293 


.GL2 




YRNOPORKEGFYGAGEVNCEFUDSEQNRNKYi 


-300 


GLl 


• 


NQWDLRPPHHDGALNPOYY I PMYYAAPWL IVNGCAGTS- EQ YSYGWFHON 


-342 


GL2 


- 


NQSDLIAP--GYPSOPNFYIPHYFAAPWmKGCSGNSDEQYSYGW 


-348 


GLl 


- 


VSQSYMNTSDTTWNSGqEDLAYMGAqYGPFDQHFVYGAGGGMECWTAFS 


-392 


GL2 


- 


VSQTYHrn-GGTSWNCBEENLAYMMQCGPFDQHFVYGDGDGLEOVVQAF^ 


-398 


GLl 


- 


LLQGKEFENQVLNKRSVMPPKYVFGFFQGVFGTSSLLRAHMPAGENNISV 


-442 


GL2 


- 


LLQGKEFENQVLNKRAVMPPKYVFGYFQSVFG1ASLLREQRPE6GNN1SV 


-448 


GLl 


- 


EEIVEGYqNNNFPFEGLAVDVDMQDNLRVFTTKGEFWTANRVGTGGDPNN 


-492 


6L2 


- 


QEIVEGYQSNNFPLEGLAVDVDMQQDLRVFTTKIEFHTANKVGTGGDSNN 


-498 


GLl 


- 


RSVFEWAHDKGLVCQTHITCFLRNDNEGQDYEVNQTLRERQLYTKNDSLT 


-542 


GL2 


- 


KSVFEWAHDKGLVCQTNVTCFLRNDNGGADYEVNQTLREKGLYTKNDSLT 


-548 


GLl 


- 


6TDFGMTDDGPSDAYIGHLDYGGGVECDALFP0W6RPDVAEWWSNNYKKL 


-592 


GL2 




NTNFGTTNDGPSDAYIGHLDYGGGGNCDALFPDWGRPGVAEWWfiDNYSKL 


-598 


GLl 




FSIGLOFVWQDMTVPAMMPHKIGDDINVKPDGNWPNADDPSNGQYNWKTY 


-642 


GL2 




FKIGLOFVWQ0NTVPAMMPHKVGDAV0TRSPY6WPNENDPSNGRYNMKSY 


-648 


GLl 




HPQVLVTDHRYENHGREPMVTQRNIHAYTLCESTRKE6IVENADTLTKFR 


-692 


GL2 




HPQVLVTDMRYENHGREPMFTQRfWHAYTLCESTRKEGIVANADTLTKFR 


r698 
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FIGURE 9 ^ ^ 



GLl 




RSYIISRGGYIGNQKFGGHWVGDNSTTSNYIQMMIANNINMNMSCLPLVG 


-742 


GL2 


- 


RSYI I S RGG Y I GNQHFGGMWVGDNSSSQR Y LQMM 1 A 1 VNMNHSC L PLVG 


-748 


GLl 


- 


SDIGGFTSYDNENQRTPCTGDLMVRYVQAGCLLPWFRNHYDRWIESKDHG 


-792 


GL2 


- 


SDIGGFTSYDG RNVCPGOLMVRFVQAGCLLPWFRNHYGRLVEGKQEG 


-795 


GLl 


- 


KDYqELYHYPNEHDTLRJCFVEFRYRWQEVLYTAMYQNAAFGKPIIKAASM 

" •••••«« ••••• 


-842 


GL2 


- 


KYYQELYHYKDEMATLRKFI EFRYRWaEVLYTAMYQNAAFGKPI I KAASM 


-845 


GLl 


— 


YNNDSNVRRAQNDHFLLGGHDGYRILCAPVVWENSTERELYLfVLTQWYK 


-892 


GL2 


— 


YDNDRNVRGAqDDHFLLQGHDGYRILCAPVVWENTTSRDLYLPVLTKWYK 


-895 


GLl 




FGPDFDTKPLEGAMNGGDRI YNYPVPQSES P I FVREGA I LPTRYTLNGEN 

• i » ••«« • ■ 


-942 


GL2 




•* • ••••••«••••••••■•••••• • « 

FGPOYDTKRLDSALDGGQMIKN YSVPQSDS P I FVREGA I LPTRYTLDGSN 


-945 


GLl . 




1CSLNTYTDEDPLVF£VFPLGNHRADGMC¥LDDGGVTTHAEDNGKESVVKV 


-992 


G12 




KSMrrYTDKDPLVFEVFPLGNNRADGMCYLODGGITTDAEDHGKFSVINV 


-995 


GLl 




AAEQDGGTETITnNDCYEYVFGGPFYVRVRGAQSPSNIHVSSGAGSQDM 


-1042 


6L2 




EALRKGVTTTI KFAYDTYpYVFOGPFYVR I RMLTTASKl NVSSGAG EEDM 


-1045 


GLl 




KVSSATSRAALFNDGENGDFWVDQETDSLWLKLPNWLPDAVITIT -1088 


GL2 




TPTSANSRAALFSDGGV6EYWA0NDTSSLWHKLPNLVLQDAVITIT -1091 
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Fig. 10, m^o^m. (w) WQ^m.\,fzM^ (f) (omj^mM^o mmmw¥<D^m. 
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[011] 



J7-70t-9- 0.62 




ccl 1.63 

pnl 1.76 

jClal 1.82 

Clal L9J 
Dran 2.00 

Hindm 2.21 



Spel 2.56 



AccI 2.92 
AccI 3.29 



AccI 3.96 
KpnI3.82 AccI 3.56 
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FIGURE 14 

10 20 30 40 50 60 

1 AGACAGSTBC GTTTTTGTTT ATTCTATTCT GTGCGGCAGA TATGCACTCA CAAGAAACAA 
61 ATTGTACAAA TATTTCTMT TACAGHGTA G6TGCAGTTG AAAATCCGST CGCACAAAGA 
121 TCATTGATGC ACAAAGAT6A TAACGCCTGA TTAGTACTCA AGGTTTAATT GGGTATGTGT 
181 GCGACCTCTC HIGGCTAGC ATTACCTGAT TG6TTACAAC TGCAAATACT GCGGCAGCAA 
241 TGAGGAAT6A AGTCAGCATC GATAGCTCGG CCTCATAAAA ATTGATTTCA ATTTTA7ATT 
301 CCCAGTTTTA A7CTCGAATC CTATATAATG GCCATC6TTC CCTCCTC6CC TCTTCATTCT 
361 CCTCCATCAC 7CCAGCTCAG TCATCCCTCA ACTTGSCCTC CTCTGATATC TTCCGAACAA 
421 AACATCTTGT CCAATCTTTT TTTGAGC7AG ATCTCATTAT ACCTCCGTCA T6GCAGGATT 
481 TTCTGATCCT CTCAACTTTT GCAAA6CA6A AGACTACTAC AGTGTTGCGC TAGACTGGAA 
541 GSGCCCTCAA AAAATCAHG GA6TA6ACAC TACTCCTCCA AAGAGCACCA AGHCCCCAA 
601 AAACTG6CAT GGAGTGAACT T6ASATTCGA TGATGGGACT TTAGGTG7GG TTCAGTTCAT 
661 TAS6CCGTGC 6TTTGGAGGG TTAGATACGA CCCTG6TTTC AAGACCTCTG ACGASTA7GG 
721 TGATGA6AAT A CGTGAGTTA CCCGATATGT GATTATTGST AGGGAAAAAC ATATfiGTAAT ■ 
781 CAACTAACSA SGCATATAGG AGGACAATTG TGCAAGATTA TATGAGTACT CTGAGTAATA 
841 AATTGGATAC TTATAGAGGT CTTACGTGGG AAACCAAGTG TCAGGATTCG GGAGATTTCT 
901 TTACCTTCTC AGTAAGTGCC AGTACTGCTA T AGCTCCSCT ATATATATAA dbCCACTAAC. 
961 TAACTGCCCT AAATAfiTCCA AGGTCACCGC CGTTGAAAAA TCC6AGCGGA CCCGCAACAA 
1021 GGTCG6CGAT SGCCTCAGAA TTCACCTATG 6AAAAGCCCT TTCCGCATCC AAGTAGTGCG 
1081 CACCTTGACC CCTTT6AAGG ATCCTTACCC CATTCCAAAT G7A6CCGCAG CCGAAGCCCG 
1141 T6TGTCCGAC AA6GTC6TTT 6GCAAACGTC TCCCAAGACA TTCAGAAAGA ACCTGCATCC 
1201 GCAACACAAG AT6CTAAAGG ATACAGTTCT TGACATTGTC AAACCTGGAC A7GGCGAGTA 
1261 TGTGGGGTGG GGAGAGATGG GAGGTATCCA GTTTATGAAG GAGCCAACAT TCATGAACTA 
1321 TTTTAGTAAG CCCCGAAGAG 6TTCCTTATA AATTCTTSGT GGTr.A TTTTT ACTAACrrAn 
1381 TGIfiSACTTC GACAATATGC AATACCAGCA AGTCTATGCC CAAG6TGCTC TCGATTCTCG 
1441 CGAGCCAC TG TAAGTACCGT CCTGTGGCAC fiACTTAACCC AATAACTAAT CTTTCAACAA 
1501 fiGTACCACTC GGATCCCTTC TATCTTGATG TGAACTCCAA CCCG6AGCAC AAGAATATCA 
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FIGURE 14 ^iu^ 

1561 CGGCAACCTT TATCGATAAC TACTCTCAAA TT6CCATCGA CTTTGGAAAG ACCAAC7CAG 
■ 1621 GCTACATCAA GCTGGGAACC AGGTATGGTG GTATC6ATTG HACGGTATC AGTGCGGATA 
1681 CG6TCCCG6A AATTGTACGA CTTTATACAG GTCTTGTTGG ACGTTCAAAG TTGAAGCCCA 
1741 GATATATTCT CGGGGCCCAT CAAGCC TGTA AGTCCTTCCC CTCATGAfiTG ATTTATCAfiA 
1801 CTTfiCATAAT AAACTAACCT CGTTTTCAAA G STTATG6AT ACCAACAGGA AA6TGACTTG 
1861 TATTCTGTGG TCCA6CAGTA CCGTGACTGT AAATTTCCAC HGACGGGAT TCACGTCGAT 
1921 GTCGATGTTC AG GTAAATG6 CCATGSTATC ATTGAAGCTT TGAGAAATGT TCTAACTGTS 
1981 TTTATAACAT TCCTAG GACG GCTTCAGAAC THCACCACC AACCCACACA CTTTCCCTAA 
2041 CCCCAAAGAG ATBTTTACTA ACTTGAGGAA TAATGGAATC AAGTGGTCCA CCAATATCAC 
2101 TCCTGTTATC AGCATTAACA ACAGAGAGGG TG6ATACAGT ACCCTCCTTG AGGGAGTTGA 
2161 CAAAAAATAC TTTATCATG6 AC6ACA6ATA TACCGAGGGA ACAAGTGGGA AT6CGAAG6A 
2221 TGTTCGGTAC ATGTACTACG GTGGTGGTAA TAAGGTTGAG GTCGATCCTA ATGATGTTAA 
2281 TGGTCGGCCA GACTTTAAAG ACAACT AGTA AGTTGTTTAT TTGACTACGA TASGTAACCC 
2341 GTAAGCGGCA TTAACATATT TGTAG TGACT TCCCCGC6AA CTTCAACAGC AAACAATACC 
2401 CG7ATCATGG TGGTGTGAGC TACGGHATG GGAACGGTAG T6TAAGTGAC GATATCTCAC 
2461 CAACATAATG AAATTTATAA GGACTAftCTA GACACAAAAA TTTRTAG fir.A GGTTTTTACC 
2521 CGGACCTCAA CAGAAAGGAG GTTCGTATCT 6GTGGGGAAT GCAGTACAAG TATCTCTTCG 
2581 ATATGGGAC7 GGAATTTGTG TG6CAAGACA TGACTACCCC AGCAATCCAC ACATCA7ATG 
2641 GA6ACATGAA AGG6TTGCCC ACCCGTCTAC TCGTCACCTC AGACTCC6TC ACCAATGCCT 
2701 C76AGAAAAA 6CTCGCAATT GAAACTTG6G CTCTCTACTC CTACAATCTC CACAAAGCAA 
2761 CTTG6CAT6G TCTTAGTCGT CTC6AATCTC GTAAGAACAA ACGAAACTTC ATCCTCGGGC 
2821 6TGGAAGTTA TGCCGGA6CC TATCGTTTTG CT6GTCTCTG 6ACTG6GGAT AATGCAAGTA 
2881 ACTGG6AATT CTGGAAGATA TCGGTCTCTC AAGTTCTTTC TCTGG6CCTC AATGGTG7GT 
2941 GCATCGCGGG 6TCTGATACG GGTGGTTTTG AACCCTACC6 TGATGCAAAT GGGGTCGAG6 
3001 AGAAATACTG TAGCCCAGAG CTACTCATCA 6GT66TATAC TGGTTCATTC CTCnGCCGT 
3061 6GCTCAGGAA CCATTATGTC AAAAAG6ACA GGAAATGGTT CCA GGTAATC TATCCTTTCT 
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FIGURE 14 

3121 TATCTTTGAA GCATTGflAG A TACTAAGATA TAATCTAS GA ACCATArTrc TACCCCAAGC 
3181 ATCT7GAAAC CCATCCAQAA CTCGCAGACC AAQCATGGCT CTATAAATCC GTTTTGGAGA 
3241 TCTGTAG6TA CTAT6TGGA6 CHAGATACT CCCTCATCCA ACTACTTTAC GACTGCATGT 
3301 TTCAAAACGT A6TCGACGGT ATGCCAATCA CCA6ATCTAT GfiTATGTATT CTACCCTAGG 
3361 CTTCCA6A6C AACATATGCT AACCAATTRA ACCTGSSTTT CTAG CTrTTK ACCGATACTG 
3421 AGGATACCAC CTTCTTCAAC GAGAGCCAAA AGTTCCTCGA CAACCAATAT ATGGCTGGTG 
3481 ACGACATTCT TGTTGCACCC ATCCTCCACA GTCGCAAAGA AATTCCAGGC GAAAACAGAG 
3541 ATGTCTATCT CCCTCTTTAC CACACCTGGT ACCCCTCAAA TTTGA6ACCA T66GACGATC 
3601 AAGGAGTCGC TTTGGG6AAT CCTGTCGAAG GTGGTAGTGT CATCAATTAT ACTGCTAGGA 
3661 TT6TTGCACC CGAGGATTAT AATCTCTTCC ACAGCGTGGT ACCAGTCTAC GTTAGAGAGG 
3721 GTAAGCAGTA AAATAATCTC TTCCCAGTTT fA AATACATT TAr.CTAGTAG CTAACCr.TAT 
3781 6AACCTACAS GTGCCATCA7 CCCGCAAATC GAASTACGCC AATGGACTGG CCAGGGGGGA 
3841 GCCAACC6CA TCAAGTTCAA CATCTACCCT GGAAAGGATA A 6GTAAAATT CAATGATCAr 
3901 CCTGCATr.TA TTCCATCCrT GfiTTTTCTTT ACCCTTACTG ACTTrATTrC TCAAAATACA 
3 961 fiGAGTACTGT ACCTATCTTG ATGATGGTGT TAGCCGTGAT AGTGCGCCGG AA6ACCTCCC 
4021 ACAGTACAAA GAGACCCACG AACAGTCGAA GGTT6AAG6C GC6GAAATC6 CAAAGCAGAT 
4081 TGGAAAGAA6 AC6GGTTACA ACATCTCAGG AACCGACCCA GAAGCAAAGG 6TTATCACCG 
4141 CAAAGHGCT GTCACACAAG TAATACCGCC r TTGACTTGT ATCACTTCCT fiAnATttATRr 
4201 TAATATTTCT CTGTTTACCT CAAAGACCTr AAAAftflraflc ACGCGTACT6 TCACTATTGA 
4261 GCCAAAACAC AATG6ATACG ACCCTTCCAA AGA66T6GGT 6ATTATTATA CCATCATTCT 
4321 TTGGTACGCA CCAGGTTTCG ATGGCAGCAT C6TCGATGT6 AGCAAGACGA CTGTGAATGT 
4381 TGAGGGTGG6 GTGGAGCACC AAGTTTATAA GAACTCC6AT TTACATACGG TTGTTATC6A 
4441 CGTGAAGGAG GT6ATC6GTA CCACAAA6AG CGTCAAGATC ACAT6TACTG CCGCTT>?;1GG 
4501 TCTTTTCTTG GGGGCGGGAG GCGAGACCTT CGAAATGTAT ACGGGAGTGG TAACTCCGGG 
4561 AAAATGGTGA TAT666G5AT CAAGT76GAG GGGAATCTGT TTATTTCTTT AmCTTTAT 
4621 TTACTGGATT GGAAAATAGB 6A6CACAGTT CTGACTGGAT TGGTTTGATT 6TTGGCCTCT 
4681 ACGGGnCTC TT7ACTTTGT CTGGAAATCC AATTTAHGT TAT6CG 
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FIGURE 15 
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1 ATGCAG6CAA CGACAGGCGT TTTTTGTTn ATCCGCAGAG GTGCAGCAGC AGGAAACAAA 
61 CCATACAAAC ATTCCTTGAC GCGGTTTTAG GTGCAGTTAA GGCCCGGGCG CACCAAGAAC 
121 ATT6ATGTAC TTGGTCTAAA AAACATCATA A7ACCCGATT A6TGT7CATG 6TTTGA7TGG 
181 6TCTAAGTAC AAGTTTTACA GA6TTCA6CT TAGTTCATTG TTCGAAACTA CCAATATCAC 
241 ACCTATGCC7 GCTG6CATT6 ATAGCTCGGC TTGTGAAAGC TGATTACAAT CTTACATTTC 
301 TGATTTAATA TCGGACTGAT CTATATATAA G6GTCATCAT TTCCTCTCCG CCTTTTGGTT 
361 CTCinCATC ACCCCAGCCC AATCATCACC GTTGGCCTTT ACJTCTCTCT TCCGTTGATA 
421 TTTTCTCGAC AAAACATCTT GTCCACTSTT ' AGGCTAGCTC CCAGAATTAT CCCTCCAACA 
481 TGGCAGGATT ATCCGACCCT CTCAATTTCT GCAAAGCA6A GGACTACTAC GCTGCTGCCA 
541 AAGGCTG6AG TGSCCC7CAG AAGATCATTC GCTATGACCA GACCCCTCCT CAG6GTACAA 
601 AAGATCCGAA AAGCTGGCAT GC6GTAAACC TTCCTTTCGA TGACGGGACT ATGTGTGTAG 
661 TGCAATTCGT CAGACCCTGT GTTTGGAGGG TTAGATATGA CCCCAGTGTC AAGACTTCT6 
721 ATGAGTACGG CGATGAGAAT A CGTG6GTCG- CCCASTCAAT TAACTATGCC GCTAGTGATT 
781 ATG6AAAGCT TCTGCTAACC GATCAAT6AG GCAT6TAG 6A GSACTATTGT ACAAGACTAC 
841 ATGACTACTC TGGTTGGAAA CTTGGACAn TTCAGAGGTC TTACGTGGGT T7CTACGTTG 
901 GAGGAHCGG GCGAfiTACTA CACCTTCAAG GCAASCCTCA GTSTTATATC TCGAATATAT 
961 TATATATCAC AACAAACTAA CTASTCATAC AGT CCGAAfiT CACTGCCGTG GACGAAACCG 
1021 AAC6GACTCG AAACAAGGTC GGCGACGGCC TCAAGATTTA CCTATGGAAA AATCCCTTTC 
1081 GCATCCAGGT AGT6CGTCTC TTGACCCCCC TG6TGSACCC TTTCCCCATT CCCAACGTAG 
1141 CCAATGCCAC AGCCCGTGTG GCCGACAAGG TT6TTT6GCA GACGTCCCCG AAGACGTTCA 
1201 GGAAAAACTT GCATCCGCAG CATAA6ATGT TGAAGGATAC AGTTCTTGAT ATTATCAAGC 
1261 CGGGGCACGG AGA6TATGTG GGTTGGGGAG AGAT65GAGG CATCGA6TTT AT6AAGGAGC 
1321 CAACATTCAT GAATTATTTC AGTAAGCTCT TGAAAGATTT CCTATCTCTT GACGGTCGTT 
1381 TTTGCTAAGG AAACTGTAGA CTTTGACAAT ATSCAATATC ABCA66TCTA TGCACAAGGC 
1441 GCTCTTGATA GTCST6A6CC GT TGTAAGTA AC6TCCTGTG ACATGTCATG ATTftCAGTAA 
1501 CTGATCGTTC AATAAG GTAT CACTCTSATC CCHCTATCT CGACGT6AAC TCCAACCCAG 
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FIGURE 15 ^4 

1561 AGCACAAGAA CATTACGGCA ACCTTTATCG ATAACTACTC. TCAGATTGCC ATC6ACTTTG 
1621 GGAAGACCAA CTCAGGCTAC ATCAA6CT6G GTACCAGGTA TGGCGGTATC GATTGTTXcG 
1581 GTATCAGCGC GGATACGGTC CCGGAGATTG TGCGACTTTA TACTGGACTT GTTGGGCGTT 
1741 CGAASTTGAA GCCCAGGTAT ATTCTC66AG CCCACCAAGC T TGTAAGCCr. GCCCCCTTTA 
1801 CGAT6CATTT ATTAGGSGTC CACAGACTAA ACTT6TTCCA AAG GTTATGE A7ACCAGCAG 
1851 GAAAfiTGACT TGCATGCTGT TGTTCAGCAG TACCGTGACA CCAAGTT7CC GCTTGATGGG 
1921 TTGCATGTC6 ATGTCGACTT TCA GGTAAAT GGCCCAGGTA TCGTTGAA6C TTTGGAGAAT 
1981 GCTAATTGTG CTCGTAAAAC TTTAAG GACA ATTTCAGAAC GTTTACCACT AACCCGATTA 
2041 CGTTCCCTAA TCCCAAAGAA ATGinACCA ATCTAAGGAA CAATGGAATC AAGTGTTCCA 
2101 CCAACATCAC CCCT6TTATC AGTATCAGAS ATCGCCCGAA TGGGTACAST ACCCTCAATG 
2161 AGGGATATGA TAAAAAGTAC TTCATCATGG ATGACAGATA TACCGAGGGG ACAAGTGGGG 
2221 ACCCGCAAAA TGTTCGATAC TCTTTTTACG GCGGTGGGAA CCCGGTTGAS GTTAACCCTA 
2281 ATGATGTTT6 6GCTCGSCCA GACTTTGGAG ACAATT AGTA ASTTACTCAA TAGGCTACTT 
2341 GAGATATTCT GTAGGTGGCA TTAACACGAC TATAG TGACT TCCCTACGAA CTTCAACTGC 
2401 AAAGACTAGG CGTATCATGG TGGTSTGAGT TAGGGATATG GGAATGGCAC TGTAASTGAT 
2461 AATAAGTCAT AAATACAACS TAATTCATG6 AGACTAATCA GTG6TAAAT6 AATTTTAGC C 
2521 AGGTTACTAC CCTGACCTTA ACAGAGAG6A GGTTCGTATC 766TGGG6AT TGCAGTACGA 
2581 GTATCTCTTC AATATGGGAC TA6AGTTT6T A7GGCAAGAT AT6ACAACCC CA6CGATCCA 
2641 TTCATCATAT GGAGACATGA AAGGGTTGCC CACCCGTCTG CTC6TCACC6 CCGACTCAGT 
2701 TACCAATGCC TCT6A6AAAA A6CTC6CAAT T6AAAGTT6G GCTCTTTACT CCTACAACCT 
2761 CCATAAAGCA ACCTTCCAC6 GTCTTGGTC6 TCTTGAGTCT CfiTAAGAACA AACGTAACTT 
2821 CATCCTCGGA CGTGGTAGTT ACGCCGGTGC CTATC6TTTT GCTGGTCTCT G6ACTGGAGA 
2881 TAACGCAAGT AC6T666AAT TCTG6AAGAT TTC6STCTCC CAAGTTCTTT CTCTAGGTCT 
2941 CAAT6GTGTG TGTATAGCGG G6TCTGATAC GGGTGGTTTT GAGCCCGCAC GTACTGAGAT 
3001 TGGG6AGGAG AAATATT6CA GTCCG6AGCT ACTCATCAG6 TG6TATACT6 QATCAHCCT 
3051 TTTGCCATGG CTTAGAAACC ACTACGTCAA GAAGGACAGG AAATGGTTCC AG GTAATATA 
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FIGURE 15 ^ ^ 

3121 CTCTTTCTfiR TCTCTGAGTA TCGAAGACcr TAAGACAATA TAG SAACCAT ACSCGTACCC 
3181 CAAGCATCTT GAAACCCATC CAGAGCTCGC AGATCAAGCA TGGCTTTACA AATCTGTTtT 
3241 AGAAATHBC AGATACTGGG TA6A6CTAAG ATATTCCCTC ATCCAGCTCC TTTACGACTG 
3301 CATGTTCCAA AACGTGGTCG ATGGTATGCC ACTTGCCAGA TCTATG GTAT SCATTTTATf. 
3361 CGTCTCCTTT C ACSATAATG CACCAGTCTA ACrGAATTTT CTTT7AB r.Tr TTGACCGATA 
3421 CTGAGGATAC GACCTTCTTC AATGAGAGCC AAAAGHCCT CGATAACCAA TATATG6CTG 
3481 GTGAC6ACAT CCTTGTAGCA CCCATCCTCC ACAGCCGTAA CGAGGTTCCG GGAGA6AACA 
3541 GA6ATGTCTA TCTCCCTCTA TTCCACACCT GGTACCCCTC AAACTTGAGA CCGTGGGACG 
3601 ATCAGGGAGT CGCTTTAGGG AATCCTGTCG AAGGTGGCAG CGTTATCAAC JACACTGCCA 
3661 GGATTGTTGC CCCAGA6GAT TATAATCTCT TCCACAACGT 6GTGCCGGTC TACATCAGAG 
3721 AG GGTAAfiCG ATGGAATAAT TTCTTGCAAG TTCCAGATAC AAGTGGTTAC TGACACCTTA 
3781 MCCAGSTGC CATCATTCCG CAAAHCAGG TACGCCAGT6 GATTGGCfiAA G6AGGGCCTA 
3841 ATCCCATCAA GTTCAATATC TACCCTGGAA AGGACAA G6T ATATTCTCrA TCACTATrCf, 
3901 GCATTTATTC TTTCTCTACT C 6CACTAACT TCATCTGAAT ATAG GAfiTAT GTGACGTACC 
3951 TTGAT6AT6G 76TTAGCC6C GATAGT6CAC CA6ATGACCT CCCfiCAfiTAC GGCGAGGCCT 
4021 ATGAGCAAGC GAAGGTCGAA GGCAAAGAC6 TCCAGAAGCA ACTTGCGGTC ATTCAAGGQA 
4081 ATAA6ACTAA TGACTTCTCC GCCTCCGGGA TTGATAA6GA GGCAAAGGGT TATCACC6CA 
4141 AAGTTTCTAT CAAACAG GTA CATGATTTCA TCTTCCTTTT TTCGCAGTCA CTATTATATr 
*201 ATCCTAACAT TGCTTCTCTT ATTTAAAAG G A6TCAAAAGA CAAGACCC6T ACT6TCACCA 
4261 TT6A6CCAAA ACACAACGGA TACGACCCCT CTAAG6AA6T TGGTAATTAT TATACCATCA 
4321 TTCTTTGGTA CGCACCBGGC TTTGACGGCA GCATCGTCGA TGTGAGCCAS GCGACCGTGA 
4381 ACATCGAGGG CGGGGTGGAA TGCGAAATTT TCAAGAACAC CGGCTTGCAT AC66TTGTA6 
4441 TCAACGTGAA AGAGGTGATC GGTACCACAA AGTCC6TCAA GATCACTTGC ACTACCGCTT 
4501 /ICAGCTCTTr TATGAGGGGT ATATGGGAGT GGCAGCTCAG AAATTTGGGA AGCTTCTG6G 
4561 TAnCCTTTT 6TTTATTTAC TTATTTATTG AATCGACCAA TACG6GT6GG ATTCTCTCT6 
4621 GTnTTGTGA 6GCTATGTTT TACTTG6TCT GAAAATCAAA TTCGTTCTCA 
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FIGURE 16 

HC - HAGFSDPLNFCKAEOYYSVALDWKGPQKIIGVDTTPPKSTKFPICNWHGVN -50 

MV - MAGLSDPLNFCKAEDYYAAAKGMSGPQKIIRYDQTPPQGTKDPKSWHAVn -50 

MC - LRFDOGTLGVVQFIRPCVWRVRYDPGFKTSDEYGDENTRTIVQOYMSTLS -lOO 

• •«•• •«*•••■«•«« 

HV - LPFODGTMCVVQFVRPCVWRVRYOPSVKTSDEYGDENTRTIYQOYMTTLV -100 

NC - NKLDTYRGLTWETKCEOSGDFFTFSSKVTAVEICSERTRNKVGDSLRIKLW -150 



MV - GNLDIFRGLTWVSTLEDSGEYYTFKSEVTAVDETERTRNKVGDGLKIYLW -150 

HC - KSPFRIQVVRTLTPLKDPYPIPNVAAAEARVSDKVVWQTSPKTFRKNLHP -200 

• •••• «• ...... • 

MV - KNPFRIQVVRLLTPLVDPFPIPKVANATARVADKVVWQTSPKTFRKNLHP -200 

HC - QHKKLKDTVLDIVKPGHGEYVGWGEMGGIQFHKEPTFMNYFHFDNMQYQQ -250 

HV .. - QHKMLKDTVLDIIKPGHGEYVGWGEHGGIEFHKEPTFMNYFNFONHQYQQ -250 
MC - VYAQGALDSREPLYHSDPFYLDVNSNPEHKNITATFIDNYSQIAIDFGKT -300 

MV - VYAQGALDSREPLYHSDPFYLDVNSNPEHKNITATFIDNYSQIAIDFGKT -300 

MC - NSGYUCLGTRYGBIOCYeiSADTVPEIVRLYTGLVGRSKLKPRYILSAHQ -350 

•■«••••••««••••••• •>••••■• ••••••■4 ••••••••«««*** 

MV - NSGYIKLGTRYGSIDCYGISADTVPEIVRLYTfiLVGRSKLKPRYILGAHQ -350 

MC -. ACYGYqqESDLYSVVQQYRDCKFPLOGIHVDVDVQDGFRTFTTIIPHTFPN -400 



MV - ACYSYQQESOLHAVVQQYRDTKFPLDGLHVDVDFQDNFRTFTTHPrTFPN -400 

MC - PKEMFTNLRNNGIKCSTHITPVISINNREG6YSTLLE6VDKKYFIHDDRY -450 



MV - PKEHFTNLRNNGIKCSTNITPVISIRORPNGYSTLNEGYOKKYFIMDORY -450 

MC - TEGTSGNAKDVRYMYYGGGMKVEVDPNOVNGRPDFKDNYDFPANFNSKqY -500 



HV - TEGTSSDPQNVRYSFYGGGNPVEVNPNDWIARPDFGDNYOFPTNFNCKDY -500 

MC - PYHGGVSYGYGNGSAGFYPOLNRKEVRrWWGNQYKYLFDMGLEFVWQDMT -550 

MV - PYH66VSYGYGN6TPGYYPDLNREEVRIWWGLQYEYLFNHGLEFVWQDMT -550 

MC - TPAIHTSYGDMKGLPTRLLVTSDSVTNASEKKLAIETWALYSYHLHKATW -600 

MV - TPAIHSSYGDMKGLPTRLLVTADSVTNASEKKLAIESWALYSYNLKKATF -600 
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HGLSRLESRKNKRNFILGRGSYAGAYftFAGLWTGDNASNWEFWKISVSQV -650 
::: :::::::::::::::::::::::::::::::::: ::::::::::: 
H6LGRLESRKNKRNR LGR6S YAGAVRFASLHTGDNASTWEFWK I S VSQV -SSO 

LSLGLNGVCIAGSDTGGFEPYROANGVEEKYCSPELLIRMYTGSFLLPWL -700 
:::::::::::::::::::: : . 

LSLGLNGVCIAGSDT66FEPAR-TEIGEEKYCSPELLIRWYTGSFLLPWL -699 
RKHYVKKDRKWFQEPYS YPKHLETHPELADQAWLYKSVLE I CRYYVELRY -750 

•••••«•'••«•»••••■*••■■••■•« 
•••♦••••••••••••••••••••••••■•••■••♦«»«,^» 

RNHYVKKDRKWFQEPYAYPKHLETHPELADQAWLYKSVLEICRYWVELRY -749 
S L I QLL YDCMFQNVVDGMP ITRSMLLTDTEDTTFFNESQICFLDNQ YHAGD -800 

SLIQLLYDCMFQNVVDGMPLARSHLLTDTEDTTFFNESQKFLDNQYMAGD -799 
DILVAPILHSRKEIPGENROVYLPLYHTWYPSNLRPWDDQGVALGNPVEG -850 

♦ ;•*»•■•••* • ••••••••••• 

DILVAPILHSRNEVPGENRQVYLPLFHTWYPSNLRPWDDQGVALGNPVEG -849 
GSVINYTARIVAPEDYNLFHSVVPVYVREGAIIPQIEVRQWTSQGGANRI -900 

**■****•*«■••••••••* **<■«• ••••«••*« •••• • «• » « 

GSVINYTARIVAPEDYNLFHNVVPVYIREGAI IPQIQVRQWIGEGGPNPI -899 
KFNIYPGKDKEYCTYLDDGVSRDSAPEDLPQYKETHEQSKVE6AEIAKQI -950 

•••••••••••• ••••••■••«*•«•••••»«»• «a 

KFNIYPGKDKEYVTYLDDGVSRDSAPDOLPQVREAYEQAKVEGKDVQKQL -949 
G KKTGYNI SGTDPEAKGYHRKVAVTQTSKDKTRTVTIEPKHNGYD -995 

* *• • «•••«»«•• « ••••«•••«••••■•■»• 

AVIQGNKTNDFSASGIDKEAKGYHRKVSIKqESKDKTRTVTIEPKHNGYD -999 
PSKEVGDYYTI ILMYAPGFDGSIVDVSJCTTVNVEGGVEHQVYKNSDLHTV -1045 

••••*♦ •♦•••♦••»••»•••••••» ••••» •*•• 

PSKEVGNYYTIILWYAPGFDGSIVDV5QATVNIEG6VECEIFKNTGLHTV -1049 
VIOVKEVIGTTKSVKITCTAA -1066 



VVNVKEVIGTTKSVKITCTTA -1070 
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FIGURE 17 

MAGFSOPLNF CKAEDVYSVA LDWK6P0KII GVDTTPPKST KFPKNWHGVN LRFDOGTLGV VQFIRPCVWR 

VRYDPGFKTS DEYGDEHTRT IVQDVMSTLS NKLDTYRGLT WETKCEDSGO FFTFSSKVTA VEKSERTRNK 

VGDGLRIHLW KSPFRTOVVR TLTPLKDPYP IPMVAAAEAR tfSDKVVWQTS PKTFRKNLHP OHKMI IcnTVI 

PIVKPGHGEY V6WGEMGGI0 FH KEPTFMNY FNFDNHQYOO VYAOGALDSR FPL YHSnPFY LnVNSMPFHl^ 

miATFIDNY SQIAIDFGKT NSGYtKLGTR Y6GIDCYRT5^ AH TVPErVRL YTSI vr,p ^|< ; t KPRYIL6AH0 

ACYGYOOESD LYSVVQQYRD C KFPLDGIHV DVDVQDGFRT FTTNPHTFPN PKEMFTNLRN ngi kcstntt 

PVISINNREG GYSTLLEGVn K KYFTHDnRY TEGTSGNAKD VRYMYYGGGN KVEVDPNDVN GRPDFKDNYD 

FPANFNSKQY PYHGGVSYGY GNGSAGFYPD LNRKEVRIWW GHQYKYLFDM GLEFVWQDHT TPAIHTSYGD 

MK6LPTRLLV TSDSVTNASE KKLAIETWAL YSYNLHKATW H6LSRLESRK NKRNFILGRG. SYAGAYRFAG 

LHT6DNASHW EFWKISVSQV LSLGLJiGVCI AGS0TG6FEP YRDANGVEEK YCSPELLIRW YTGSFLLPWL 

RNHYVKKDRK WFQEPYSYPK HLETHPELAD QAWLYKSVLE ICRYYVELRY SLIQLLYDCM FQNWD6MPI 

TRSHLLTDTE DTTFFNESQK FLDNQYMAGO DILVAPILHS R KEIPGFNRD VYLPLYHTWY PSNLRPWDDO 

GVALGNPVEG GSYINYTARI VAPEDYNLFH S WPVYVREG ArTPOTFVR f^ WTGQGGANRI KFNIYPGKDK 

EYCTYLDDGV SRDSAPEDLP QYKETHEQSK VEGAEIAKQI GKKTGYNISG TDPEAKGYHR KVAViqiSKD 

KTRTVTIEPK HNGYDPSK EV GDYYTIILWY APGFDGSrVD VSK TTVNVFC GVEHQVYKNS DLHTVVIDVK 
EVIGTTKSVK ITCTAA 

[018] 
FIGURE 18 

HAGLSDPLMF RKAEDYYAAA KGWSGPQKII RYDCJTPPQGT KDP KSWHAVN LPFDDG TMCV VQFVRPCVWR 

VRYPPSVKTS DEYGDENTRT IVQIjYNTTI V CWinTFBBt T WVSTLEDS6E YYTFICSEVTA VDETERTRNK 

VGDGLKIYLW KNPFRiqvVR LLTPLVDPFP IPNVANATAR VADKVVWQTS PKTFRKNLHP QHKMLKDTVL 

DIIKPGHGEY VGWGEHGGIE FH KEPTFMNY FNFDNMOYOn VYAQGAf DSR EPLYHSDPFY I n vl^SNPFHlf 

NITATFIDNY SQIAIDFGKT NSGYIKLGTR YGGIOCYGlS ADTVPEIVRL YTGLVGRSKL KPRYILGAHO 

ACYGYQQESn 1 HAVVOOYRD TKFPLDGLHV DVDFQDNFRT FTTNPITFPN PKEMFTNLRN NGIKCSTNIT 

PVISIRDRPM GYSTLNEGYD KKYFIMDDRY TEGTSGDPDN VRYSFYGGGW PVFVNPNDVW ARPHFCn WYn 

FPTMFWCKDY PYHGStfSYGY GN6TPGYYPD LKREEVRIWW GLQYEYLFNM GLEFVMQOHT TPAIHSSYGD 

HKGLPTRLLV TADSVTNASE KKLAIESWAL YSYNLHKATF H6L6RLESRK NKRNFILGRG SYAGAYRFAG 

LWTGONASTW EFHKISVSQV LSLGLN6VCI AGSDTGGFEP ARTEIGEEKY CSPELLIRWY TGSFLLPHLR 

NHYVKKDRKW FQEPVAYPKH LETHPELADQ AHLYKSVLEI CRYWVELRYS LIQLLYDCMF QNVVDGMPLA 

RSMLLTDTED TTFFNESOKF LDWOYMAGDD I LVAPILHSR NFVPGENRDV YLPLFHTMYP SNLRPW DDOG 
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